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1. SCOPE
1.1 Purpose

This specification establishes the perfornmance, design,
devel opment, and test requirenents for the fixed site MARK
IV-B Tactical Wather Satellite Terminals prine item The

MARK |V-B Tactical Wather Satellite Terminal Wl be
referred to as the system or as the MARK IV-B in this
docunent . The System requirements for the MARK |V-B are

defined in SS-DVSP-907. The MARK |V-B is an upgrade of the
existing MARK IV Transportable Wather Term nals Systens.
The MARK |V systemrequirenents are defined i n SS-DVBP-807A.

NOTE: The requirenents unique to the nobile MARK | V-B system
requi rements shall be added to this specification in a later
revision.

2. APPLI CABLE DOCUMENTS
2.1 Gvernnent Docunents

The foll ow ng docunents of the exact issue shown form a part
of this specification to the extent specified herein. In
the event of conflict between the docunents referenced
herein and the contents of this specification, precedence
shall be in accordance with 3. 8.

NOTE: Those docunments in the following lists that have a
" (T) » following the docunent nunber have been tailored by
the MARK-1VB Statenent of Wrk (SOn or other contract
docunent s.
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Federal Soecifications none

L ficati

F-F-310
29 oct 1957

DoD-D-1000B(T)
13 May 1983
Arendnent 4,
18 Aug 1987

M L- E- 4158E
11 Jan 1973
Arendnent 3
31 Dec 1985

M L- E- 6051D
7 Sept 1967
Arendnent 1,
05 Jul 1968

MIL-P-9024G(T)
06 Jun 1972

M L- Q 9858A
16 pec 1963
Arendnent 2,
08 Mar 1985

Filter, Air Conditioning (Viscous-
| npi ngement Type, Repl aceabl e)

Drawi ngs, Engineering and Associated
Lists

El ectroni ¢ Equi pnment G ound,
CGeneral Requirenents

El ectronagnetic Conpatibility Requirements
for Systens

Packagi ng, Handling, and Transportability
in System Equi pment Acqui sition

Qual ity Program Requirenents

SS- DVSP- 807A
15 June 1979
SCN 009

06 June 1980

System Segnent Specification (SSS) for
the MARK IV Transportabl e Wather Term nal
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SS- DVBP-907( T) System Segnent Specification (SSS) for
11 July 1988 the MARK | V-B Fixed Site Tactical Wather

Term nal s Upgr ade

SS- DVBP- 907- 01 Addendum 01 to SSS for the Mark |1V-B
11 July 1988 Fixed Site Tactical Wather Termnals
Upgrade with Errata sheet
#1 dated 25 Aug 1988

Attachnent 01 St atenent of Work (SOWN for the DVBP
to Tactical Term nal System Upgrade
F04701-88-C-0124 ( MARK | V- B)

11 Aug 1988



STANDARDS

Feder al
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None

Military Standards

DoD-STD-100C
1983

1 Mar

Noti ce
Not i ce
Not i ce
Noti ce
Not i ce
Not i ce

1,

2,
3
4,
5,
6

L

30
28
01
04
18
15

M L- STD-129J
1984

25 Sept

Notice 1,
05 Nov 1986

M L- STD- 130F
21 May 1982
Notice 1

02 Jul

Notice 2
01 May 1986

1984

Apr

Nov

May
Aug

M L- STD- 188- 124A
02 Feb 1984

M L- STD- 210C
09 Jan 1987

Engi neering Drawi ng Practices

1980;
1980;
1983;
1983;
1987;
1988;

Mar ki ng for Shipnment and Storage

Identification Markings of U S Mlitary
Property

G oundi ng, Bondi ng and Shi el di ng

Cimtic Information to Determ ne Design
and Test Requirenments for Mlitary
Systens and Equi pnent



MIL-STD-454K(T)
Sept 1963;
Notice 1,

29 Aug 1986;
Notice 2,

26 Feb 1987;
Notice 3,

10 Sept 1987,
Notice 4,

12 Feb 1988;

MIL-STD-461C(T)

04 Aug 1986
Notice 1,

1 Apr 1987

M L- STD- 462

31 Jul 1967
Notice 1, 1 Aug
Notice 2, 1 May
Notice 3, 9 Feb
Notice 4, 1 Apr
Notice 5, 4 Aug

MIL-STD-470A(T)
03 Jan 1983
Notice 1,

28 Apr 1987

M L- STD-721C
12 Jun 81

MIL-STD-785B(T)
15 Sep 1980
Notice 1,

3 Jul 1986
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St andard General Requirenents for
El ectroni ¢ Equi pnent

El ectromagnetic Em ssion and
Susceptibility Requirenments for the
Control of Electromagnetic Interference

El ectromagnetic Interference
Characteristics, Masurenent of
1968
1970
1971
1980
1986

Mai ntai nability Program for Systens and
Equi pnent

Definition of Terns for Reliability and
Mai ntai nability

Reliability Program for Systens and
Equi prent Devel opnent and Production



MIL-STD-810D(T)
19 Jul 1983;
Notice 1,

31 July 1986;

M L- STD- 1280
28 Jan 1969

MIL-STD-1388-1A(T)
11 Apr 83

M L- STD- 1388- 2A( T)
20 Jul 1984
Notice 1,

14 Feb 1986
Notice 2,

15 Dec 1986

M L- STD- 1472C
10 May 1976
Notice 3

17 Mar 1987

M L- STD- 2073- 1A
16 Jul 1984

M L- STD- 2073- 2B
14 Mar 1986
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Envi ronnental Test Methods and

Engi neeri ng Qui delines

Keyboard Arrangenents

Logi stics Support Analysis

Logi stics Support Analysis Records

Human Engi neering Design Criteria for
Mlitary Systens, Equi pment and
Facilities

DCD Material Procedures for Devel opnent
and Application of Packagi ng
Requi renent s

Packagi ng Requi renment Codes

O her _Governnent Aaencv St andar ds None

Drawi nas  None
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OTHER PUBLI CATI ONS
AFR- 36- 1 O ficer Personnel - Oficer Cassification
Rev 1cs
Sep 1987
AFR-39- 1 Enlisted Personnel - Airman dassification
01 Jan 1982
AFR- 80- 18 Departnent of Defense Engineering for
09 Aug 1971 Transportability

M L- HDBK- 217E
27 oct 1986

Mlitary Handbook Reliability Prediction
of El ectronic Equi pnent

M L- HDBK- 300 Technical Information File of Support

10 oct 1981 Equi pnent

M L- HDBK- 419 G oundi ng, Bonding, and Shielding for

21 Jan 1982 El ectroni c Equi pnments and Facilities
Vol unmes | and 11

NACSI M 5203 Nat i onal COVBEC | nformati on Menorandum

30 Jun 1982 Quidelines for the Facility Design and
Red/ Bl ack Installation
(Confidential/NOFORN)

Interface Documents

AWS/ DNXP Interface Design Docunent for the

22 APR 1987 Tactical Decision Aid (TDA)/ WMark |V-B

Change 2 Weat her Data Interface

30 June 1987

CSESD- 29A
OCT 1981

TSEC/KG-84 (V-1): External Interface

Dedi cated Loop Encryption Devi ce,
KG 84 (CONFI DENTI AL)



CSESD- 8J
MAR 1977

| S- 2285557
Rev C
27 Apr 1977

| S YD 812A
2 Apr 1979

| S-YD- 821
15 Jan 1977
Change B

OCR- AWDS- 01
Revi sion 0
30 Sep 1984
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TSEC/KG-43/44: Communi cations Security
Equi pnent Syst ens Docunent
( SECRET/ NOFORN)

Interface Specification TIROCS-N Satellite
- Ground System

Et her Interface Specification for the
Bl ock sD-2 Configuration of the DVSP
Spacecr af t

DVSP Data Specification OLS 5D-2
(including SCN 1, 5 Nov 1980; SCN 4,
8 Aug 1983; SCN 5 1 Nov 1983)

System Specification for the Automated
Weat her Distribution System (AVDS).
Interface Control Draw ng, Appendi x 30:
UGDF/ Cl DE- 0, Listener

GOES IJK/IM (perational Gound Equiprment (OGE) Interface

Speci fication

Doc Number: DRL 504-02

Dat e:
Sour ce:

Letter; Subject:
operation of GVB

06 oct 1988

Nati onal Cceanic and Atnospheric

Adm ni stration (NGAA)

Nati onal Environnental Satellite Data
and I nformation Service (NESDIS)

Washi ngton, D.C. 20233

Information on Planned Changes in the

Doc Nunber: JVA 86/AI/405 (Attachnent 1)

Dat e:

Sour ce:

Cct ober 1986

Japan Met eorol ogi cal Agency
| -3-4 ote-machi, chiyoda-ku, Tokyo
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Met eosat System Guide - Volune 9, Meteosat H gh Resol ution
I mage Di ssemination
Doc Nunber: MS.9.0.1.1 |Issue 4
Date:  August 1984
Source: European Space Agency (ESA)
Publ i cati ons Division, ESTEC,
Postbus 299,NL-2200 AG Noordwij k
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2.2 Non-CGovernnent Docunents

The follow ng docunents forma part of this specification to
the extent specified herein. In the event of conflict
bet ween the docunents referenced herein and the contents of
this specification, precedence shall be in accordance wth
3.8.

ecifications

El A RS-170A El ectrical Perfornmance Standards,
Monochr one Tel evi sion Studio
Facilities,

El A RS-232D Interface Between Data Term nal

Equi pnent and Data Communi cation
Equi pnent Enpl oyi ng Serial Binary
Data | nterchange,

El A-RS-310-C 77 Racks, Panels, and Associ ated

28 Nov 77 Equi prent s,

ANSI /| EEE Std 488-1978 | EEE Standard Digital Interface

18 Jul 79 for Programmabl e Instrunentation

| EEE- 796 | EEE Standard M croconputer System

Bus (Referred to as MJLTI BUS)

| EEE- 802. 3 Local Area Network CSMA/CD Access
Met hod and Physical Layer
Speci fication

CATT X 25 International Tel egraph and

1980 Tel ephone Consultative Commttee
(CCA TT) Recomendation X 25

10
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AYDIN MONI TOR Model 3446 Operational Specification: .(Doc No.
901- 0130)

AYDIN MONI TOR Model 335A Operation and Mintenance WManual,
Volunmes | and II; June 1989

BEST PONER Options for the RM1,1.5, and 2 KVA M cro- Ferrups
Model s, Technical Information (TIR 136, 144, 122, 245, 350)
March 1989

BEST PONER RM1-2KVA Racknount Oaner's Manual; Feb 1989

BEST PONER Owmner's Installation and Operation Mnual for
RM1, 1.5, and 2 KVA nodels: Feb 1989

BEST POMNER RM1-2KVA Service Manual : July 1989

BEST POMER Ferrups FC7.5, FC10, FC15KVA Omner's Manual
(LTSB337); Jan 1989

BEST POANER  FC/.5, FC10, FC15KVA  (ptions Techni cal
I nformati on: Jan 1989

BEST PONER FC7.5, FC10, FC15KVA Service Manual: April 1989
BIT 3 Multibus | to Multibus | Adapter Model 421 Manual

CANDES User uide For Mdel 7351 19" R@& Color Monitor
( CONRAC)

CANDES Mbdel 2119T 19" RGB Color Mnitor Installation and
Qperating Instructions; April 1987

COVMUNI CATI ON MACHINE CORPORATI ON MNP-30 Multifunction Node
Processor Installation Quide

CONTROL DATA Wen VI ESD Mdel 94196 disk drive OEM
Manual : Man. 77765355, Rev A, March 1989
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DATUM Qperating Manual for Mdel 9700 Progranmable Tine
System Rev Nov 18,1988

DATUM Qperators Manual for |EEE-488 Interface Assenbly;
Doc 19391, Rev C

DATUM Users Manual for Mdel 9390-5500 GPS Ti ne/ Frequency
System Rev Nov 1988

FOLSOM Monarch Col or Graphics Converter Mdel 8708 Techni cal
Manual : (P/ N 8708904), July 1989

FOLSOM Mbnarch Color G aphics Converter Model 870862,
Qperating Instructions; July 1988

GENERAL DATACOMM Dat acomm 9600RPA Mdem operating and
Installation Instructions; (Pub No. 049R181-000) Sept 1988

GENERAL DATACOW Dat acomm 224+ Mobdens: (Pub No. 059R112) Oct
1988

CGENERAL DATACOW Mbdel DS-1 Instruction Mnual: (Pub No.
010R310) July 1988

HEWLETT PACKARD Cetting Started with the HP437B RF Power
Meter, an Introductory Quide; (Doc No. 00437-900114) April
1988

HEW.LETT PACKARD Operating Mnual for the HP437B RF Power
Meter: (Doc No. 00437-90015), Rev 1988

H TACHI W nchest er Di sk Drive Pr oduct Speci fication
(K2500279) Rev. 2; Dec 1988

MASSCOW NI-488/GPIB-796 |nstallation For the Massconp MC-
500 with RTU-01 (P/N 320056-01) Sept 1985

12



S- DMBP- 3025
Part |
08 Mar 1990
MASSCOW GPIB Software Interface Bus Inter-active Control

Program | BI C Ref. Manual (P/N 320024-01) Sept 1984

MASSCOW | KON 10077 Hardware/ Software Manual - Multibus
DR11W Enul at or

M CRODYNE Instruction Manual for Mdel 1400MR Telenetry
Receiver: July 1986 & oct 1987 Revi sion

M CROFRAME 386 AT Mtherboard Hardware Installation and
Techni cal Reference Manual ; June 1988

M CROPCLI S Product Description 1560 Series 5.25" ESDI 760MB
15Mhz Rigid D sk Drive

NATI ONAL | NSTRUMENTS GPI B-796 User's WManual For Revision C
Crcuit cards (P/N 320010-01) April 1985

OPTELECOM Mbdel 5000A and 5000E Rack Munted Chassis User's
Manual (P/N. UM 8J) Jan 1986

OPTELECOM Syst em 5000 Power Supplies User's Manual (P/ N UM-
8F) oOct 1987

CPTELECOM Mbdel s 5050, 5051, and 5052 Hi gh Speed Fiberoptic
Anal og Transmitter/Receiver Units, System 5000 Conpatible
(P/N: UM 25) Jan 1985

OPTELECOM Model 504x RS-423/TTL Fi ber Optic
Transmtter/ Receiver, System 5000 Conpatible (P/N UM 31)
March 1986

OPTELECOM Mbdel 5060 RS-232 and RS-422 6-Channel Milti pl exer
User's Manual (P/N. UM 59) Dec 1987

OPTELECOM Mvdel 5005A 4-Channel Interface Harness (P/N. UM-
81(1)) July 1986
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OPTELECOM RGB/Triple cvBS Fiber Optic Transm ssion System

Model s 3252TTT and 3252RRR and Mddels 5052TTT and S5052RRR
(PN UM 56) July 1988

RADSTONE SIO4 Intelligent Serial 1/0O Controller Technical
Ref erence Manual; (Pub No. 421/HH/24937) |ssue 1, Dec 1988

RACAL DANA Series 1250 Universal Switch Controller Users
Manual (Man. No. 980609), Sept 1987

SEAGATE ST138R Disk Drive Product Mnual: (Man No. 36045-
002), Rev D, May 1989

SEI KO CH5500 Color Printers Parallel Interface Technical
Specification (Doc No. €3-MTS03), March 1989

SEl KO CH5500 Color Printers Parallel Interface User's Quide
(Doc No. C5-MUG02), March 1986

SEl KO CH5500 Color Printers User's QUick Reference Cuide

SEI KO CH5500 Col or Printers Print Engi ne  Techni cal
Specification (Doc No. C3-MTS01), Dec 1988

SEl KO CH5500 Color Printers Mdified Centronics Parallel
Interface Programm ng Manual (Doc No. C3-MPMO1)

SI MPACT ADCCP NRM Programmer's Q@uide: (DC900-0115D), March
1989

STORACE CONCEPTS Concept 51 Product Description; My 1988
STORACE CONCEPTS Concept 51 Technical Description: Nov 1988
STORAGE CONCEPTS VME/HD/51 Host Adapter User Quide

STORACE CONCEPTS Concept 51 Disk Processor Systens User's
Qui de
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STORACE CONCEPTS Concept 51 Command Description; Rev 3.14

STORAGE CONCEPTS Differential Fast Bus |Interface Manual ; Rev
1.0, My 1988

SUMMIS User's Installation and Operation Manual; Rev 02,
April 1988

SUMWLS Interface User's Manual (Man No. IMG-002), Rev 2, Feb
1989

SUWMJIS Speci fications Manual (Man No. SMG-001), Rev 1, Sept
1988

SUMWS PC User's Manual (Man No. UMGDPC-001),

SUVWMUIS AT Host Adapter Reference Manual (Man No. UM442ATC-
001), Rev 1, March 1989

TEAC Mbdel FD-55GFR-340/440/540 Mni Flexible Disk Drive
Specification - Rev. C

TELECOVMUNI CATI ONS TECHNI QUES CORP Firebird 2000 and 2000- |
Renote Control Manual (Doc No. M.-10491) Rev B, April 1985

TELECOMMUNI CATI ONS TECHNI QUES CORP Firebird 2000 Operating
Manual (Doc No. M.-10220) Rev E-I, Feb 1986

VESTERN D @ TAL WD1006V~SR2 W nchest er/ Fl oppy D sk
Controller; (Doc No. 79-000291), May 1988

WSE Wy-995 Intelligent Miltiuser Interface Board User's
Qui de

XYLOE CS Model 43x Peripheral Controller User's Mnual: July
1988
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Lockheed - Austin Division Docunents

MPS- 4030B
Amendnent 1
20 June 1988

7000831
13 April 89

7000833/N200
18 Aug 89

7000834/A100
22 June 1989

7000835/B100
22 June 1989

7000836/C100
22 June 1989

7000837/D100
22 June 1989

7000839
11 Aug 1989

Protection of Electrostatic Sensitive
Devi ces

Syst enml Segnent Desi gn Docunent for the
MARK |V-B Tactical Wather Satellite
Term nal s

Interface Requirenents Specification for
the MARK | V-B Tactical Wather Satellite
Term nal s

Sof tware Requirenents Specification for
the Antenna CSCl of the MARK | V-B
Tactical Weather Termnals System

Sof tware Requirenents Specification for
the Input CSCI of the MARK IV-B Tactica
Weat her Term nals System

Software Requirenments Specification for
the Product CSCl of the MARK I V-B
Tactical Wather Term nals System

Software Requirenents Specification for
the Data Archive CSCl of the MARK |V-B
Tactical Wather Term nals System

Interface Specification for the MARK | V-B
Tactical Weather Satellite Termnals

with the Satellite Imagery D ssem nation
System (SI DS)
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3. REQUI REMENTS

3.1 MARK |V-B Prine Item Definition

The MARK |V-B Tactical Wather Satellite Termnals, herein
called the System will consi st  of the equi pnent,
facilities, and software as specified in the follow ng
par agr aphs.

3.1.1 MARK IV-B Diagrans

The Systemis represented in the series of block diagrans in
this section. The System overview is shown in Figure 1.

The System hierarchy is shown in Figure 2. The Pointing
Antenna, which receives the Ceostationary Satellite data is
shown in Figure 3. The Tracking Antenna, which receives the
Polar Satellite data is shown in Figure 4. The Acquisition
Equi prent , which receives the GCeostationary and Polar
Satellite data fromthe antenna and processes it into a form
that is useful to the Input Conputer is shown in Figure 5
(460) . The Antennas along with the Acquisition Equipnent
make up the RF front end, for satellite signal reception,

for the MARK |V-B System (450). The System also receives
timng signals from the NAVSTAR GPS satellites. The | nput
Comput er, which processes and stores the satellite
i magery/data for use by the Product Conputer, is shown in
Figure 6. The Product Conputer, which processes, stores and
outputs the satellite inmagery/data and related products
under control of wuser/operator conmands, is shown in Figure
7. The User Station, which is the user interface with the
System is shown in Figure 8.

The system hierarchy is defined for the purpose of the
drawi ng package for the system The equi prent shown in
Figure 3 and Figure 4 nake up to Antenna Goup of the
Acqui sition Subsystem The equipnent in Figure 5 is the
Processing Goup of the Acquisition Subsystem The | nput
Subsystem is shown in Figure 6. The Conputer Goup of the
Product Subsystem is shown in Figure 7. The Workstation
G oup is shown in Figure 8.
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FIGURE 2
Mark [VB System Hierarchy
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3.1.2 Interface Definitions
The functional and physical interfaces will be as described

in the follow ng paragraphs.

3.1.2.1 Functional Interfaces

The functional interfaces are divided into the internal and
the external interfaces. The functional interfaces wthin
the system are described in 3.1.2.1.1 and subparagraphs.
The functional interfaces between the system and equi pnent
external to the system are described in 3.1.2.1.2 and
subpar agr aphs.

3.1.2.1.1 Internal Functional I|nterfaces
The internal functional interfaces are described in the
foll owi ng paragraphs.

3.1.2.1.1.1 Antenna to Acquisition Equipnent Interfaces

The system contains two satellite antenna assenblies, a
tracking antenna for the Polar Satellite reception, and a
pointing antenna to receive GCeostationary Satellite data.

The functional interfaces from the two antennas to the
Acqui sition Equipment in the Processing Area are the same.

Al interfaces to the antenna except the power, use fiber
optics as the transm ssion nedia. The antennas can be

located up to 1500 feet from the processing area (1600)
The interfaces between the antennas and the processing area
are diagrammed in Figure 9. The block diagram of the
pointing antenna is shown in Figure 3. The bl ock diagram
for the tracking antenna is shown in Figure 4. The bl ock
di agram for the Acquisition Equipment is shown in Figure 5.
The functional interfaces are described in the follow ng
par agr aphs.

All the signal interfaces between the Antennas and the
Acqui sition Equipnent are transmitted via fiber optic
transmtter and receiver pairs. The fiber optic link is

transparent to the signal/data being sent and therefore will
not be mentioned in the follow ng subparagraphs.
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3.1.2.1.1.1.1 Pedestal Control Unit to Antenna Control Unit
Interfaces
The notion of the antenna reflector is controlled by the

Pedestal Control Unit (PCU) at the antenna pedestal. The
Antenna Control Unit (ACU), at the Processing area, conmands

the PCU to control the notion of the antenna reflector to a

desired path. The configuration of the switches in the
antenna assenblies shown in Figures 3 and 4 is also
controlled by the PCU, and commanded by the ACU. The

interface that transfers these commands and returns status
information is a serial asynchronous data stream conformng
to EIA RS-232D st andards. The baud rate of this interface
is 9600 BPS. The interface is bidirectional with comands
being sent to the PCU fromthe ACU and status data being
sent back.

3.1.2.1.1.1. 2 Down Converter to Acquisition Equipment
Interface

The data received fromthe satellite is down-converted to an
Intermedi ate Frequency (IF) and is then sent to the
Acqui sition Equipnent via a fiber optic cable. Wthin the
processing area, a 50 Chm coaxial cable is used for the
interconnection to either the Telenetry Receiver or the RF
Power Meter. The IF data is in the frequency range of 215
to 320 WMnhz. The format of the data contained on this
interface is unique for each of the six satellite data
formats that the MARK | V-B receives. The format of each is
defined in 3.1.2.1.2.1 .

3.1.2.1.1.1.3 IFto |IF Converter to Antenna Up Converter
Interface

The Acquisition Equi pnment contains a PCM Data Simulator and
a Bit Error Rate Tester (BERT) that upon selection wll
generate an analog test pattern that wll be fed through a
nmodul ator (internal to the PCM sinmulator) which feeds the' IF
to I F Converter. The output of the IF to IF Converter is a
240 Mhz Internediate Frequency nodulated signal t hat
interconnects to the selected (Geo or Polar) Fiber Optics
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Modul e using a 50 Chm Coaxi al cabl e. Fi ber Optics are used

to interface this data path from the processing area to the
Ant enna ar ea. Wthin the Antenna area, a 50 Ohm Coaxi al
cable wll interface the IF data to the selected Up-
Converter.

3.1.2.1.1.1.4 Antenna Control Unit to Antenna Power Mbdul e
Interface

At MARK |V-B System power-up, the Power/Environnent
monitoring Unit (PEMJ) signals the Acquisition Equipnent
Power Mbdule to apply the appropriate voltages to the ACUs.
Each Acu then signals the respective Antenna Area Power

Modul e which wll provide power to all the antenna
el ectroni cs. The interface from the Processing Area to the
Antenna Area is via Fiber Optic Cables. The el ectrical

format of this interface is standard TTL (0-5Vdc) where high
is on and low is off.

3.1.2.1.1.2 Acqui sition Equi prent Internal Funct i onal
Interfaces

The functional interfaces within the Acquisition subsystem
are described in this section.

3.1.2.1.1.2.1 Antenna Control Unit Functional Interfaces
The functional interfaces of the ACU are described in this
secti on.

3.1.2.1.1.2.1.1 Antenna Control Unit to Telenetry Receiver-
AGC Interface
The ACU nonitors the AGC output of the Telenetry Receiver
for use in the Auto-tracking node of operation. The AGC
signal is 0 to 8 Vdc. The interface nmedium is a 50 Chm
Coaxi al cabl e.

3.1.2.1.1.2.1.2 Antenna Control Unit to Telenetry Receiver-
AM Interface

The ACU nonitors the AM output of the Telenetry Receiver for
use in the Auto-tracking node of operation. The AM signal

29



S- DVSP- 3025

Part |
08 Mar 1990
is contained is a 2 Volt Peak to Peak envel ope. The

interface nediumis a 75 Chm Coaxi al cabl e.

3.1.2.1.1.2.1.3 Pol ar Antenna Control Unit to Tinme Code
Cenerator/ Transl ator Interface

The Pol ar ACU interfaces to t he Ti me Code
Generator/ Translator to receive tinme data for use during the
programtrack operation. This interface conforns to ElIA RS-
232C specifications, and has a baud rate of 9600.

3.1.2.1.1.2.2 Telemetry Receiver to Bit Synchronizer
Interface

The telenetry receiver denodulates the incomng satellite
(IF) data stream and outputs the analog (Video) data stream
to the Bit Synchronizer. The data rate of this streamis
dependent on which of the satellite formats the receiver is
processi ng. The data is contained in a 0.5 to 30 V Peak to
Peak signal. The interface nmedium is a 50 Ohm Coaxi al
cabl e.

3.1.2.1.1.2.3 Bit Synchronizer to Frame Synchronizer
Interface

The Bit Synchronizer processes the analog (video) data
stream that it receives from the telenetry receiver and

outputs a digital stream to the Frame Synchroni zer. Thi s
digital streamis transmtted as two signals on two separate
lines, Data, and O ock. The data rate of this stream is
dependent on which satellite format is being processed. The
Data is contained in a 0 to 3.5 volt NRZ-L signal. The
Cock is contained in a 0 to 3.5 volt RZ signal. The

interface nediumis a 50 Chm Coaxi al cabl e.

3.1.2.1.1.2.4 KG44 Interfaces

If the Switch Matrix is configured to route the Satellite
data through the KG 44 for decryption, the KG44 is inserted
between the Bit Synchronizer and the Frame Synchronizer via
automatic software controlled swtching. It receives the
encrypted Data and dock from the Bit Synchronizer, and
outputs the decrypted Data and Clock to the Frane
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Synchr oni zer. The Data and Cdock signal description is

identical to the output of the Bit Synchronizer as stated in
3.1.2.1.1. 2. 3. The data path from the Bit Synchronizer to
the Switch Matrix is made by a 50 Chm Coaxial Cable. The
i nterconnections to the switch matrix are also 50 Chm The
i nput and output ports of the KG44 are at 93 Chm using a
Coaxi al interface medium

The KG- 44 will have the address and response registers set
renotely fromthe product conputer.

3.1.2.1.1.2.5 Switch Matrix Interfaces

The Switch Matrix is a conputer controlled automatic patch
panel, that does not effect the signals that are routed
through it. The signals entering the wunit are routed
through a matrix of switches, under the control of the
switch controller, and exits the matrix at the specified

connection point. The routing of the signal through the
matrix is transparent to the devices at the input point and
the output point. The Switch Mtrix interfaces wth

digital, analog, and IF signals at 50 Ohm using coaxial
cabl es.

3.1.2.1.1.2.6 Franme Synchronizer to Ti me Code
Gener at or/ Transl at or

The Frane Synchronizer outputs an event tinme strobe to the
time code generator/translator which marks and | ogs an event
tinme. The strobe represents the receipt tine of a line of
pol ar satellite data. The strobe consists of a |low |evel

voltage pulse and the interface nedium is a 50 Chm coaxi al
cabl e.

3.1.2.1.1.2.7 GPS Recei ver to Ti me Code
Cener at or/ Transl at or

The GPS receiver outputs an IRIGB conpatible time signal to
the Tinme Code Generator/Translator. This time signal is of
the IRRGB fornmat and the interface medium is a 50 GCm
Coaxi al cabl e.
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3.1.2.1.1.2.8 Bit Synchronizer to Bit Error Rate Tester
Interface

During a Bit Error Rate Test, the Bit Error Rate Tester
(BERT) receives the test pattern from the Bit Synchronizer
for the neasurement of the Bit Error Rate. The AUX out put
from the Bit Synchronizer is providing the test pattern.
The interface nedium for this interface is a 50 Chm coaxi al
cabl e.

3.1.2.1.1.2.9 Bit Error Rate Tester to [|F Modul ator
Interface

The BERT is used for testing the Acquisition subsystemin a
Cd osed Loop End-to-End Acquisition test. The BERT outputs a
test pattern of data to the IF Mdulator (internal to the
PCM data simulator) for use during a Bit Error Rate Test.
The transmssion nmedium for this interface is a 50 Owm
Coaxi al cabl e. This pattern of data is output in an
anal og/video signal simlar to the signal between the
Telemetry Receiver and the Bit Synchronizer, and wll be
nodul ated on the appropriate |IF carrier. The | F Modul at or
performs the initial IF nodulation of this data. This data
is input through the RF and IF section of the Acquisition
equi prrent and is fed back into the BERT for the neasurenent
of the Bit Error Rate.

3.1.2.1.1.2.10 Pulse Code Mdulation Data Simulator to IF
Modul ator Interface

The Pulse Code Mdulation (PCM Sinulator is wused for
testing the Acquisition subsystemin an Qpen Loop End-to-End
Acqui sition test. The PCM simulator outputs a test pattern
of data that is fed through the entire Acquisition subsystem
and is received by the Input Conputer via the Frane
Synchr oni zer. This pattern of data is output in an
anal og/video signal simlar to the signal between the
Telemetry Receiver and the Bit Synchronizer, and wll be
nodul ated on the appropriate IF carrier using a |IF nodul ator
internal to the unit. The | F Modul ator perforns an initial
| F nodul ation of this data. During the Open Loop End-to-End
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test, this pattern is then analyzed by the Input CSC and

the results of the test are then displayed to the
Qperat or/ User.

3.1.2.i.1.2.11 PCM Sinmulator/IF Mdulator to [IF/IF
Converter Interface

The |I'F Modul ator outputs a nodulated signal to the IF to IF
Converter for re-nodulation, to a 240 Mhz |F frequency.
The transmssion nmedium for this interface is a 50 Omm
Coaxi al cabl e. The IF to IF Converter then outputs that
signal to the Antenna assenblies (Up Converters).

3.1.2.1.1.3 Acquisition Equipment to |Input Conputer
I nterfaces

The Acquisition Equipnent outputs the received satellite
and/or test data along wth status data to the |nput
Conmput er, and receives commands for configuration and
control from the Input Conputer. The Acquisition Equipnent
consists of two sets of receiving conponents, one for the
polar, and one for the geostationary satellite data streans.
These two sets of conponents are identical, except for a
mnor difference in the ACUs, and are described in the
foll owi ng paragraphs as a commbn conponent between the two
pat hs. There are three internal interfaces which allow the
Acqui sition Equi pnent to communicate to the |nput Conputer:
| EEE STD 488-1978, RS=-232C, & DR11W.

3.1.2.1.1.3.1 | EEE 8TD 488-1978

The primary command, control, and status interface between
t he Acquisition Equipment and the Input Conputer is an IEEE-
488 bus. This bus conforns to the ANSI/IEEE STD 488- 1978,

| EEE St andar d Digital Interface for Progr ammabl e
I nstrumentation 488 specification, The equiprent that is
interfaced via this bus are shown in Figure 5. T h e

interfaces to each of the conponents of the Acquisition
Equi pment are described in the follow ng Sub-paragraphs.

a. |Input Conputer to Telenetry Receiver Interfaces
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The Acquisition Subsystem contains two Telenetry Receivers,

both interfacing to the |EEE-488 bus. The Input Conputer
sends conmmands to the designated Telenetry Receiver that
initializes or changes the setup of the unit and requests
status'fromit periodically. The protocol of the messages
being transferred is defined in the docunent;

M CRODYNE Instruction Manual for Mdel 1400R Telenetry
Receiver; July 1986 & oct 1987 Revi sion.

The Input CSCl software, resident in the Input Conputer,
that initializes the unit and nonitors the status data is
described in the Input Software Requirenents Specification
(SRS) 1MsSc-7000835/B100. The data transferred via this
interface is defined in the Interface Requirenents
Specification (I RS) LMSC-7000833/N200.

b. Input Conputer to Bit Synchronizer Interfaces

The Acquisition Subsystem contains two Bit Synchronizers,
both interfacing to the |EEE-488 bus. The Input Conputer
sends conmmands to the designated Bit Synchronizer that
initializes or changes the setup of the unit and requests
status from it periodically. The Input CSC software,
resident in the Input Conputer, that initializes the unit
and nmonitors the status is described in the Input SRS LMScC-
7000835/B100. The data transferred via this interface is
defined in the RS ILMSC-7000833/N200.

c. Input Conputer to Franme Synchronizer Interfaces

The Acquisition Subsystem contains two Frame Synchroni zers,
both interfacing to the |EEE-488 bus. Each Frane
Synchroni zer interfaces to the Input Conputer via two
i nterfaces, the | EEE-488 Dbus, and a DR11w parallel
interface. The | EEE-488 interface is discussed below, while
the DR11W interface is discussed in 3.1.2.1.1.3.3 .

The Input Conputer sends commands to the designated Frane
Synchronizer that initializes or changes the setup and
requests status fromit periodically. The protocol of the
messages being transferred is defined in the document:
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AYDIN MONI TOR Model 3446 QOperational Specification: (Doc No.

901- 0130) .

The Input CSCl software, resident in the Input Conputer,

that initializes the unit and nonitors the status data is
described in the Input SRS IMSC-7000835/B100. The data
transferred via this interface is defined in the IRS IMSC-
7000833/N200.

4. Input Conputer to Gps Receiver Interface

The 1 nput Conputer sends commands to the GPS Receiver that
initializes or changes the setup of the unit and requests
status, and/or tinme data from it periodically. Thi's
interface is part of the |EEE-488 bus. The Input CSC
software, resident in the Input Conputer, that initializes
the unit and nonitors the status data is described in the
| nput SRS LMSc-7000835/B100. The data transferred via this
interface is defined in the | RS LMSC-7000833/N200.

e. Input Conputer to Tine Code Translator Interface

The Input Conputer initializes the Tine Code Translator
configuration and requests status from it periodically.
This interface is part of the | EEE-488 bus. The protocol of
t he nessages being transferred is defined in the docunent:
DATUM Operating Manual for Mdel 9700 Programable Tine
System Rev Nov 18,1988.

The Input CSCl software, resident in the Input Conputer,
that initializes the unit and nonitors .the status data is
described in the Input SRS LMSC-7000835/B100. The data
transferred via this interface is defined in the IRS IMSC-
7000833/N200.

f. Input Conputer to Switch Controller Interface
The I nput Conmputer interfaces to the Switch Controller via a
| EEE- 488 bus. The Input Conputer sends comuands to the

Swtch Controller to initialize and control the Swtch
Mat ri x configuration, and requests status from it
periodically. This interface is part of the |EEE-488 bus.

The protocol of the nessages being transferred is defined in
t he docunent;
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RACAL DANA Series 1250 Universal Switch Controller Users

Manual (Man. No. 980609), Sept 1987.

The Input CSCl software, resident in the Input Conputer,

that commands the unit and nonitors the status data is
-described in the Input SRS LMSC-7000835/B100. The data
transferred via this interface is defined in the IRS 1IMSC-
7000833/N200.

g. Input Conputer to Bit Error Rate Tester Interface

The Input Conputer sends commands to the Bit Error Rate
Tester (BERT) that initializes or changes the setup of the
unit and requests status fromit periodically during C osed
Loop End to End Acquisition subsystem testing. This
interface is part of the | EEE-488 bus. The protocol of the
nmessages being transferred is defined in the manual s:
TELECOVMUNI CATI ONS TECHNI QUES CORP Firebird 2000 and 2000-
Renote Control Manual (Doc No. M.-10491) Rev B, April 1985.
and

TELECOVMUNI CATI ONS TECHNI QUES CORP Firebird 2000 and 2000-
Renote Control Manual (Doc No. M.-10491) Rev B, April 1985.
The Input CSClI software; resident in the Input Conputer
that initializes the unit and nonitors the status data is
described in the Input SRS LMSC-7000835/B100. The data
transferred via this interface are defined in the IRS IMSC-
7000833/N200.

h. Input Conputer to RF Power Meter Interface

The I nput Conmputer sends commands to the RF Power Meter that

initializes or changes the setup of the unit and requests
status from it periodically during acquisition subsystem
testing. This interface is part of the |EEE-488 bus. The
protocol of the messages being transferred is defined in the
manual ;

HEWLETT PACKARD Cetting Started with the HP437BRF Power
Meter, an Introductory GQuide; (Doc No. 00437-900114) April

1988.

The Input CSCl software, resident in the Input Conputer,

that initializes the unit and nonitors the status data is
described in the Input SRS IMSC-7000835/B100. The data
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transferred via this interface is defined in the IRS 1IMsC-

7000833/N200.

3.1.2.1.1.3.1.1 Electronic Requirenents

The |EEE STD 488-1978 is a precisely defined schene that
makes use of digital techniques to interconnect a variety of
el ectroni c equi pnent. This bus shall use standard LS TTL
logic levels where 2.6 to 5 volts dc is a logic 1 and 0 to
0.6 volt dc is a logic O. The bus shall transfer 8 bits (1-

byte) of data, in parallel form per transfer. Al data
transfers will be controlled by LS-TTL signals presented on
one or nore of the three bus control Ilines. Each of the
control lines has its own associated ground Iine. Five
other lines carrying LS-TTL signals are for bus managenent,
three of which have their own ground Iines. In addition,

there is a shield ground and a conmon si gnal ground.

3.1.2.1.1.3.1.2 Physical and Mechani cal Requirenents

As defined by the | EEE STD 488-1978 the bus is a cable of 24
wires. The maximum |l ength of the bus is 20 neters and has a
maxi rum capacity of 15 devices - including the controlling
devi ce.

3.1.2.1.1.3.2 Rs=-232C

There are four RS-232C interfaces which allow for
comuni cations between the Input conputer and the Polar
Antenna Control Unit (ACU) and the Ceostationary ACU Two
RS-232C |lines (one active and the other inactive) are used
for the Polar ACU and two (one active and the other
inactive) for the Geostationary ACU. This interface
redundancy (four vice two) is in place to enhance the
reliability of the interface.

During systeminitialization/power-up this interface is used
to down | oad the Antenna CSCI from the Input Conputer to the
ACU, and to get the power-up Built In Test (BIT) results
from the ACU to the Input conputer. The Input Conputer
sends commands and Antenna Control Information to the ACU
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that change the setup/operation of the unit and requests
status from it periodically. It wll also pass antenna

position and configuration status information from the
antenna controllers back to the I nput Subsystem

This interface is an asynchronous serial link conformng to
El A RS-232D standards. The software resident in the ACU,
the Antenna CSCl, is described in the Antenna SRS IMsC-

7000834/A100. The Input CSC software, resident in the
I nput Conputer, that initializes the unit and nonitors the
status and antenna positioning data is described in the
I nput SRS 1Msc-7000835/B100he data transferred via this
interface are defined in the | RS LMSC-7000833/N200.

3.1.2.1.1.3.2.1 Electronic Requirenents

The Rs232c interface <consists of a single line for
transmtting serial data, a single line for receiving serial
data, and a pair of handshake lines all referenced to a

common ground |i ne. A voltage level of +3 to +15 volts DC
is used to represent a digital 1 and a voltage level of -3
to -15 volts DC to represent a digital O. When the
interface is unloaded the nmaxi mum voltage is p25 volts DC
The maxi num capacitance of the interface is specified as
2500 picofarads or 50 picofarads per foot, and the naxi mum
i npedance at the termnating end is 7000 Chm

3.1.2.1.1.3.2.1 Physical and Mechanical Requirenents
The RS232C interface has a maxi num of 22 signals,typically

termnated at both ends with 25-pin connectors. However ,
only 5 of the signals are used by the Acquisition Subsystem
to Input Subsystem interface. The maxi num reconmrended

length of the interface is specified as 50 feet.

3.1.2.1.1.3.3 DRIW

There are two DRIIWinterfaces which allow for the satellite
data transfer between the Frane Synchronizer and the |nput
Comput er. One DRIWinterface is used to transfer data for
a particular pass (Polar or Geostationary) or for an QOpen
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Loop End-to-End Acquisition test. The interface to be used

is selected by the User.

The DRIIWis a high speed 16-bit parallel, serial by word,
general purpose Direct Menory Access (DVA) interface. This
interface will transfer the formatted Pol ar or Geostationary
satellite data from the Franme Synchronizer to the |Input
Conmput er. The Input CSCl software, resident in the Input
Computer, that initializes the unit and nonitors the status
as well as receiving the satellite data, is described in the
I nput SRS 1IMSC-7000835/B100. The Franme  Synchroni zer
partially unpacks and formats the satellite data to ease the
real -time processing required by the Input conputer. The
format and protocol of the data transferred via this
interface is defined in the IRS IMSC-7000833/N200. The
DRIIWis a widely used interface first introduced by Digital
Equi prent  Cor por ati on. The DR IW has been adopted as an
informal industry standard with a |arge nunber of conputer
manuf act urers supporting it.

3.1.2.1.1.3.3.1 Electronic Requirenents

The DRI | W uses standard TTL devices for input receivers and
out put drivers. The input data and control lines are one
standard TTL unit |oad each. The output data and control
lines can drive up to 10 standard TTL unit |oads each. A
logic one is represented by a voltage level of 2.6 to 5
volts DC and a logic zero is a voltage level of 0 - 0.6 volt
DC. The maxi num data transfer rates are 250,000 16-bit
words per second in single cycle node and 400,000 16-bit
wor ds per second in burst node. However, when in continuous
burst node other devices will be |ocked out of the bus while
the transfers are ongoi ng.

3.1.2.1.1.3.3.2 Physical and Mechani cal Requirenents

The DRIIWinterface consists of 80 single ended |ines. The
maxi mum | ength of the interconnection cable is 20 feet.
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3.1.2.1.1.4 Input Conputer to Product Conputer Interfaces

The interfaces between the Input and Product Conputer wll
be as described in the follow ng paragraphs.

3.1.2.1.1.4.1 Input Conputer to Product Conputer Multibus
to Multibus |nterface

The Input and Product conputers wll comunicate via a
software transparent Multibus to Multibus interface. The
interface board in the Product conputer will include 1Mbyte

of local dual-ported RAM onboard to allow the transfer of
data between the conputers wthout needing access to the
Mul ti bus. This interface will support data transfer rates
approaching the transfer rate of the Multibus itself (4
Mbyte/Sec). The Input CSCl software, resident in the |nput
Computer, that initializes the board residing in the Input
computer, nonitors the status of it, and transfers data via
it is described in the Software Requirenments Specification
(SRS) LMSC-7000835/B100. The Product cscI software,
resident in the Product Conputer, that initializes the board
residing in the Product conputer, nonitors the status of it,
and transfers data via it is described in the SRS LMSC-
7000836/C100. The data transferred via this interface are
defined in the Interface Requirenents Specification (IRS)
LMSC-7000833/N200.

3.1.2.1.1.4.2 I nput Conputer to Product Conputer RS-232
Serial Interface

The I nput Conputer master CPU will be linked to the Product
Computer via a RS-232D asynchronous serial link operating at
9600 baud. This link is used for system start-up and
initialization. It will also be used in case of sone system
failures to communicate failure status. The interface is
the system console port for the Input Conputer, and all
power-up BIT data and many of the conputer subsystem errors
or operating system errors are output over this interface.
The Input CSCI software, resident in the Input Conputer,
that communicates via this interface is described in the SRS
IMSC-7000835/B100. The Product CSC software, resident in
the Product Conputer, that comunicates via this interface
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is described in the SRS 1LMsSc-7000836/C100. The data

transferred via this interface are defined in the | RS 1LMSC-
7000833/N200.

3.1.2.1.1.4.3 Input Conputer to Product Conputer Parallel
D sk Subsystem Interface

The I nput Conputer and the Product Conputer will both have

access to the parallel disk subsystem and will wuse it to
pass sone data between them The satellite data that is
ingested by the Input Conputer will be transferred to the
disk for storage, and the Product Conputer will retrieve the
data fromthe disk as commanded by the user. The disk unit
will also be used as a "notepad", that is, there will be an
area on the disk that one conputer can wite informationa

data and have the other conputer retrieve it. Each of the

conputers has a "host adaptor"™ board in its VMEbus chassis
which controls the interface between the Massconp conputer
subsystem and the di sk subsystem The Input CSCl software,

resident in the Input Conputer, that initializes the board
residing in the Input conputer, nonitors the status of it,

and transfers data via it is described in the SRS IMsc-
7000835/B100. The Product CSC software, resident in the
Product Conputer, that initializes the board residing in the
Product conputer, nonitors the status of it, and transfers
data via it is described in the SRS LMSC-7000836/C100. The
data transferred via this interface are defined in the IRS
LMSC-7000833/N200.

3.1.2.1.1.5 | nput Conputer to Parallel D sk Subsystem
Interfaces

The Input Conmputer will interface to the Parallel disk drive
subsystem via a Host Adapter board resident in the VMEbus of

the Input Conputer. The Host adapter board is used to
transfer the ingested satellite -data to the disk array for

storage, and use by the product conputer. This interface

will function as described in the foll ow ng vendor nanual s:

STORAGE CONCEPTS VME/HD/51 Host Adapter User Quide
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STORAGE CONCEPTS Differential Fast Bus Interface Manual: Rev

1.0, May 1988

3.1.2.1.1.6 Product Conputer to User Station Interfaces

Al interfaces fromthe Product Conputer to the User Station
will include the transparent transformation into, and back
out of, one of several fiber optic |inks. Since this
transformati on has no effect on the data input to, or output
from the interface, it wll not be nentioned in the
foll owi ng paragraphs. The user station can be located up to
10 NM from the processing area (1610). The interfaces
between the processing area and the user area is shown in
Fi gure 10. The Product CSCI software, resident in the
Product Conputer, that communicates via this interface is
described in the SRS 1IMSC-7000836/C100. The Data Archive
CSCl software, resident in the Data Archive Conputer, that
communi cates via the serial interfaces is described in the
SRS IMSC-7000837/D100. The data transferred via these
interfaces are defined in the RS ILMSC-7000833/N200.
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3.1.2.1.1.6.1 Product Conputer to User Btation Interface -
Data Archive

The Product Conputer wll interface to the Data Archive
conputer portion of the wuser station via an RS 232D
asynchronous serial |ink. The baud rate of this interface
will be 38.4 Kbaud. The data that the user has commanded to

be archived is transmtted via this interface from the
product conputer to the Data Archive conputer at the user
station that controls the data archive capability.

3.1.2.1.1.6.2 Product Conputer to User statiom Interface -
Printer

The product conputer will interface to the Printer portion
of the user station via an RS-232D asynchronous serial |ink.
The baud rate of this link will be 38.4 Kbaud. The i nmages
that the user has commanded to be plotted are sent from the
product conputer to the Data Archive conputer that controls
the Printer via this interface.

3.1.2.1.1.6.3 Product Conputer to User Station Interface =
St at us

The product conputer wll interface to the Data Archive
conputer status portion of the user station via an RS-232D
asynchronous serial |ink. The baud rate of this link wll
be 9.6 Kbaud. The status of the Data Archive conputer that
controls the Printer and perforns the data archive will be
sent to the product conputer via this interface.

3.1.2.1.1.6.4 Product Conputer to User Station Interface -
Video Display Monitor

The product conputer wll interface to the video display
nmonitor at the user station via three analog video outputs
nmeeting RS-170A signal levels, and an external SYNC Iine.
The three video outputs are the red, green, and bl ue
channel s of the video display.

3.1.2.1.1.6.5 Product Conputer to User Station Interface -
Keyboard and Mouse
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The product conputer wll interface to the keyboard and

nouse at the user station via anRS-232C asynchronous seri al
l'ink. The baud rate of this link will be 9.6 Kbaud.

3.1.2.1.1.7 Product Conputer to Operator station Interfaces

3.1.2.1.1.7.1 Product Conputer to Qperator Station
Interface = Video Monitor
The product conputer wll interface to the video display

nonitor at the operator station via three analog outputs
neeting RS-170A signal levels and an External SYNC Iine.
The three video outputs are the red, green, and bl ue
channel s of the video display.

3.1.2.1.1.7. 2 Product Conputer to Operator Station
Interface - Keyboard and Muse
The product conmputer wll interface to the keyboard and

nouse at the operator station via an RS-232D asynchronous
serial link. The baud rate of this link will be 9.6 Kbaud.

3.1.2.1.1.8 Product Conputer to Parallel Di sk Subsystem
Interfaces

The Product Conputer wll interface to the Parallel disk
drive subsystem via a Host Adapter board resident in the
VMEbus of the Product Conputer, and via tw RS-232C
asynchronous serial |links wused for nonitoring subsystem
status and di agnosti cs. The Host adapter board is used to
transfer the ingested satellite data to the disk array for
storage, and use by the product conputer. This interface
will function as described in the follow ng vendor manual s:

STORACE CONCEPTS VME/HD/51 Host Adapter User Quide
STORAGE CONCEPTS Differential Fast Bus Interface Manual: Rev

1.0, May 1988

3.1.2.1.1.9 Data Archive Conmputer to Uninterruptible Power
System interfaces
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3.1.2.1.1.9.1 Data Archive Conputer to Processing Area
Uninterruptible Power System Interface

The Data Archive conmputer will interface to and control the
Uninterrupti ble Power System (UPS) that supplies power to
all the MARK |V-B processing area hardware. The interface
will be an RS-232D asynchronous serial link operating at

1200 baud. The UPS will be controlled, and w Il output
status and alerts via this interface.

3.1.2.1.1.9.2 Data Archive Conputer to User Station Area
UPS Interface

The Data Archive conmputer will interface to and control the
UPS that supplies power to all the MARK |V-B user station
har dwar e. The interface will be an RS-232D asynchronous
serial link operating at 1200 baud. The UPS shall be
controlled, and wll output status and alerts via this
interface.

3.1.2.1.1.10 Data Archive Conputer to Power and
Environnental Monitor Unit Interface

The Data Archive conputer will interface to and control the

Power Control and Environnental Monitor Unit(PEMU), | ocated
in the processing area, which controls the distribution of
power to all the MARK |V-B processing area hardware. Al'so
the PEMJ nonitor the environnental sensors which are
described in 3.7.2.1.09. The interface will be an RS-232D
asynchronous serial link operating at 1200 baud.

3.1.2.1.1.11 PEMJ to Environnental Sensor |nterfaces

3.1.2.1.1.11.1 PEMU t0 Processing Area Tenperature and
Fumidity Sensor

The interface between the PEMJ and the Processing area
tenperature and humdity sensor consists of two 20Ma current
loop interfaces, one for tenperature and one for humdity.
The signal on each can vary from4 to 20 Ma. The tenperature
range measured is from -60°F to 212°F. The relative
hum dity range is fromO to 100%
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3.1.2.1.1.11.2 PEMU to Qutdoors Tenperature and Humdity
Sensor

The interface between the PEMJ and the outdoor ambi ent
tenperature and hum dity sensor consists of two 20Ma current
| oop interfaces, one for tenperature and one for humdity.
The signal on each can vary from4 to 20 Ma. The tenperature
range measured is from -60°F to 300°F. The relative
hum dity range is fromO to 100%

3.1.2.1.1.11.3 PEMU to Processing Area Baronetric Pressure
Sensor

The interface between the PEMJ and the Baronetric pressire
sensor is a discrete voltage |level output. The voltage |evel
varies from 2.9 to 5.31 volts corresponding to 600nb to
1100mb.

3.1.2.1.2 External Functional Interfaces

The system will receive data from the satellites, process
it, and generate products which are to be sent to users via
one of several external comrunications |inks. The external
communi cations interfaces shall all be located at the

processing area, except for the satellite antennas (1050).
The system shall be capable of the interface |oad as follows
(1030):

Recei ve data from
Polar Orbiting Satellite
Ceostationary Satellite
AWN/CFEP Li nk
MEDS (When AWN/CFEP is not avail abl e)
HFRB (When AWN/CFEP and MEDS are not avail abl e)
Mai nt enance interface

Transmit Data to:
TDA
Local AWDS
Mai nt enance interface
Mai nt enance interface
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SI DS/ TI DS

3.1.2.1.2.1 Satellite Data Interfaces
The system shall be capable of receiving RF data transmtted

in real tine fromany one of three geostationary satellites:
GvB, GCES- NEXT, or METECSAT (190) (1880).

The GOES-NEXT data stream is defined in: GOES IJK/LM
Oper ational G ound Equi prent (OGE) Interface Specification.

The METECSAT data stream is defined in: Met eosat  System
Guide - Volune 9, Met eosat H gh  Resol ution | mage
Di ssem nati on.

The GWS data stream is defined in; Letter; Subj ect :
I nformati on on Planned Changes in the operation of GVS.

The system shall also receive RF data transmtted in rea
time fromthe polar orbiting DVBP satellite with either the
RTD or RDS data formats: or it shall receive the TIRCS data
fromthe NOAA polar orbiting satellite (180) (1880).

The TIRCS Data stream is defined in; |S 2285557.

The DVMSP RTD and RDS data streans are defined in; IS-YD-
812A, and | S- YD 821.

The data from one geostationary satellite and one polar
satellite, |isted above, shall be received and ingested
si nul t aneously (200). Each of the MARK |V-B systens shal
be able to non-simultaneously receive data from two of the
three |isted geostationary satellites (1150). The data from
the one polar and one geostationary satellites shall be
received and transferred in parallel to the Input conputer
(4550) .

3.1.2.1.2.2 Local - Automated Weather Distribution System
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The Local Automated Weather Distribution System (AWS) will

be a send only net inplenmented via a Local Area Network,
Et hernet (IEEE-802.3), in the MARE |IV-B s Product MASSCOW
conputer subsystem  Three types of nessages are transmtted
on this net, Uniform Gidded Data Fields(UGDF), Raster Scan,

and Vector G aphic. The format and content for these
nmessages are defined in the OCR AANDS-01 Interface Design
Specification (IDS). The interface wll be capable of

transferring data at a rate of no less than 1 Mbit/sec.

3.1.2.1.2.3 H gh Frequency Radi o Broadcast
The MARE |V-B shall receive H gh Frequency Radi o Broadcast
(HFRB), which is broadcast at a carrier frequency in the

range of 2 to 30 Maz. The broadcast shall wuse frequency
shift keying (FSK). The MARK IV-B will not transnit data
via this interface. The data rate for this interface wll

be 75 bits/sec and the nessages use Baudot coding (1510).
The al phanuneric data received on this interface shall
conform to the Wrld Mteorological Oganization (WD
speci fication.

3.1.2.1.2.4 Meteorological Environnental Data System

The Meteorol ogi cal Environnental Data System (MEDS) shall be
a receive only net using ASCIlI coding and a special ASC I
pr ot ocol . The protocol varies as to the location of the
particular MEDS Node. The MARE |V-B decodes only UGDF
nmessages containing 1000 MI1libar Height -data which are sent
in the AWS Interface Control Drawing format and content,
Appendi x 30 to the AWS System Specification.

3.1.2.1.2.5 Satellite Imagery Distribution System

The Satellite Imagery Distribution System (SIDS) shall be a
transmt only network which will transmt processed inagery
and other digital data as facsimle for SIDS. Thi s
interface is specified in the SIDS Interface Specification
LMSC 7000839. Maxi mum al | owabl e transm ssion tinme per image
shall be 15 m nutes. Spatial resolution of the inagery
transmtted by SIDS shall be as high as the resolution of
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stored data available from the MARK [|V-B | magery

transmttal shall contain at |east 32 gray shades.

For SIDS transm ssion of geostationary data, an image is
defined as a pol ar stereographic or Mercator sector, of 1024
X 1024 size, of visible, infrared or water vapor inmagery.
Geographic location of the sector and type of imagery to be
transmtted will be schedul ed by the user.

For SIDS transmission, a polar orbiter inage is defined as a
2965 km X 5000 km region of visible or infrared imagery in
the case of DMSP or one channel (1 through 6) in the case of
NOAA. Ceographic location of the region and type of inmagery
to be transmtted will be schedul ed by the user.

3.1.2.1.2.6 Tactical Decision Ad

The Tactical Decision Aid (TDA) interface shall provide
capabilities to transfer alphanunmeric and gridded data in
the UGF Format of Sections 30.4, et. al., in Appendix 30 of
System Speci fication OCR- AWDS- 01 bet ween BWOFS and MARK | V-B
termnals, via TR -TAC and non TRI-TAC conmuni cation |inks.

The protocol of the TDA interface shall conformto the COTT
X. 25 specification. The format and content of the UCGDF
nessages is defined in Appendix 10 to the MARK |V-B System
Segnent Specification. The requests for the transm ssion of

data will be received on a voice telephone using a verba
request. The TDA data transmission requirements are as
fol | ows:

a) Data Rate: Nominal: 32 kbits/second (average)
M nimum 75 bits/second

b) Average nunber of transm ssions per 24 hours:
1440 individual gridded fields

c) Maxi num al | owabl e transm ssion tine: 5 seconds per
gridded field

d) Format/Protocol: Per AWS System Specification
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OCR- AWDS- 01, Appendi x 30, and AWS/ DNXP Interface

Desi gn Docunent .

The TDA interface shall include a KG84A in the signal path
to encrypt and decrypt the data stream (740) (760). The KG-
84A shall be install in accordance with cSEsSD-29A and NACSI M
5203 (770). The system shall be designed to handle
uncl assified data only (730).

3.1.2.1.2.7 Aut omat ed Weat her Net wor k/ Communi cation Front
End Processor

The Automated Weather  Network/Conmmunication Front End
Processor (AWN CFEP) will be a multiple net of two separate
links both in the United States and overseas. In the United
States the full duplex synchronous AWN CFEP circuits operate
at 9600 BPS in the CFEP node and 4800 BPS in the AWN node.
Overseas the CFEP circuit operates at 4800 BPS and the AW
circuit operates at 2400 BPS. This will be a receive only
net for MARX [IV-B which decodes only UGDF nessages
containing 1000 M| Iibar Height readings. The format and
content of the UGDF nessages are defined in the OCR AWDS-01
Interface Design Specification Appendi x 30.

3.1.2.1.2.8 Product Conputer Mintenance Interface

The product conputer will have an interface that may be used
by technicians during post-failure diagnosis of the system
and for other nmaintenance functions. The interface shall

use a conventional auto-dial telephone line (1330). The
interface shall transmt and receive test and nmaintenance
data  (1340). This interface shall be an RS-232C
asynchronous serial |ink. The baud rate of this link shall

be selectable of 2.4 or 1.2 Kbaud (1350).

3.1.2.1.2.9 dobal Positioning System Interface

The System shall receive an external reference tinme signal
from the NAVSTAR d obal Positioning System (GPS) (1570).
The reference tinme accuracy shall neet the needs of the
system (1580).
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3.1.2.1.2.10 I nput Power Interface
The System will rely on the local facilities for input
power . The local facilities shall transfer adequate power
for all systens operations (1590). The input power

requi renments are described in 3.2.5.12 .

3.1.2.1.2.11 secure Voice Communications |Interface

Secure voice interfaces, connections, power and space shall
be provided to interface wth either mlitary or comerci al
t el ephones (5830).

3.1.2.2 Physical Interfaces

3.1.2.2.1 Internal Physical Interfaces

The System will use equipnent that is alnost exclusively
Commercial Of The Shelf (COTS). The equi pnent is nounted
in standard 19" racks w thout special nounting requirenents.
The racks and nounting points wthin the racks will conform
w th RS-310.

3.1.2.2.2 External Physical Interfaces

The system will be capable of being installed in the fixed
sites as defined by the custoner. The details of the
interfaces to the facilities is contained in the facilities
plan for each of the sites.

3.1.3 Major Conponent List

Ant enna Assenblies
Poi nting Antenna

Poi nting Antenna Refl ector
Poi nti ng Radone and Pedestal Assenbly
Poi nting Synchros (Azinmuth and El evati on)
Poi nting Servo Motors (A & E)
Pointing Servo Anplifiers (A & E)
Pointing Limt Switches (A & E)
Poi nting Antenna Pedestal Cooling Fans
L- Band Low Noi se Anplifiers (LNA)
L- Band Down Converter (DC)
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L-Band Up Converters (UQ)

Pedestal Control Unit (PCU CPU PCB
PCU DAS/ DACS PCB
PCU D G COM PCB
PCU Synchro Converter PCB
PCU Conputer Mt herboard
PCU /0O Motherboard
PCU Power Mbdul e
PCU Cooling Fans
Fi ber Optic Receivers and Transmitters
Fi ber Optic Cable
Tracki ng Ant enna
Tracki ng Antenna Refl ector
Tracki ng Radone and Pedestal Assenbly
Tracki ng Monopul se Converter
Tracki ng Synchros (A & E)
Tracking Servo Motors (A & E)
Tracking Servo Anplifiers (A & E)
Tracking Limt Switches (A & E)
Tracki ng Antenna Pedestal Cooling Fans
Tracki ng Dual Band LNA
L- Band Down Converter
S-Band Down Converter
L- Band Up Converter
S-Band Up Converter
PCU CPU PCB
PCU DAS/ DACS PCB
PCU DIG COM PCB
PCU Synchro Converter PCB
PCU Conputer Motherboard PCB
PCU |1/O Motherboard PCB
PCU Power Mbodul e
PCU Cooling Fans
Fi ber Optic Receivers and Transmtters
Fi ber Optic Cable

Sheltered (Enclosed) Equipment
Processing Area

Acqui si tion Equi pnent
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Antenna Control Unit (ACU) (2 ea.)

Antenna Control Unit (ACU CPU PCB
ACU DGcov PCB
ACU Status Mnitor PCB
ACU 1/0 Interface PCB
ACU Front Panel Interface PCB
ACU Display 1/0 PCB
ACU Conputer Mot herboard
ACU 1/0 Motherboard
ACU Power Modul e
ACU Front Panel Position MOD Encoder
ACU Front Panel Switch Matrix
ACU Cooling Fans
Tel enmetry Receiver (2 ea.)
Bit Synchronizer (2 ea.)
Frame Synchroni zer (2 ea.)
Ti me Sour ce Equi pnent
Q@ obal Position System (GPS) Recei ver
Ti me Code Transl ator
KG 44 Decyrption Device (2 ea.)
Switch Controller/Matrix
Power Modul e
Test G oup
RF Power Meter
Bit Error Rate Tester (BERT)
PCM Si nul at or
Modul at or
IF to I F Converter
Fiber Optic Transmtters and Receivers
| nput Conput er
Product Conput er
Conmput er Characteristics
Chassi s
Expansi on Chassi s
Buses
Power Supply
Cool i ng
Cards
CPU Cards
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Nurreri ¢ Co- Processor Daughter Board

Menory Cards
Multibus Repeater Cards
H gh- Resol ution Video Card Sets
Enhanced Smal| Device Interface Controller
| EEE- 488 Controller
Asynchronous Serial /0O Controller (RS 232D MJX)
ADCCP Interface Board
| EEE802.3 and X. 25 Interface Board
Multibus t0 Multibus |Interface Board
DR11W Interface Board
Paral | el Di sk Host Adapter Board
VME to SM bus Interface Adapter Boards
Peri pheral s
Fl oppy Di sk Drive
Hard Disk Drive (2 ea. per Conputer)
Paral |l el Di sk Subsystem
Qperator Station
Vi deo Moni t or
Keyboard and Muse
Audible Alarm
Processing Area Uninterruptible Power System
Anal og Environnental Sensors
Power Entry Panel
Signal Entry Panel
Envi ronnental Control Unit (ECU)
Processing Area Enclosure
Power Distribution System
User Area
Vi deo Moni t or
Keyboard and Muuse (2 ea.)
Color Printers (2 ea.)
Data Archive Conputer
RG&B to NISC Video Converter/Encoder
User Area Uninterruptible Power System
Data Archive Tape Unit
Environnental Control Unit

3.1.4 Covernnent - Furni shed Property (G-P)
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The  Gover nnent furnished property shall include the
crypt ographic devices, KG 44 and KG 84 (2340) (2350) (2360).
The system shall provide all interfaces required to

incorporate the GFE equi pnent (2330).

3.1.5 Governnent - Loaned Property (GLP)
None.

3.1.6 CGovernnent-Furnished Material (GM
None.

3.1.7 CGovernnent - Furnished Information (GFl)

The governnment furnished information shall be as specified
in the MARK | V-B System Segment Specification (SSS) and the
Statement of Work (SOW, and other contract rel at ed
docunent s.

3.2 Characteristics

The MARK |V-B systemis described, in this section, in terns
of performance and physical characteristics. The allocation
of specific performance and physical requirenents to the
conponents of the prime item is found in 3.7 and sub-
par agr aphs.

3.2.1 Performance Characteristics
The MARK |V-B will be designed to acconplish, as a mninum
the major/general functional requirenents stated bel ow

The MARK |V-B System will, in general, consist of twelve
functional areas. The MARX [|V-B shall provide the
capability to receive, process, and output products derived
from the polar orbiting, and geostationary satellites for
up to 30 hours wthout any personnel present (15900)
(15910).

The system will be of nodular design such that it can be
sel ectively adapted by the operating personnel. The system
will be expandable and be designed for phased inprovenents
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in scientific algorithnse and additional envi ronment al

par anet er s.

Brief descriptions of the major functional areas of the MARK
I V-B system are |isted bel ow

a) The Data Base Function wll be responsible for the
storing and retrieval of neteorological information from
mass storage. It wll automatically handle the maintenance

of the data base.

b) The Met eor ol ogi cal Satellite Pr ocessi ng Functi on
generates finished weather products fromcorrected satellite
dat a. The function converts sensor readi ngs into
geophysi cal and atnospheric paraneters, and earth |ocates
said paraneters. It will also performan objective analysis
based upon the satellite data. The function wll also
produce derived fields and displayabl e weather products from
t hese at nospheric paraneters.

c) The Display Function will furnish the users (forecasters)

with the capability to manipul ate and enhance neteorol ogi cal

data and satellite inmagery for its optinmumutilization. The
function wll also provide for adding graphical information
to imagery and creating products for further dissem nation.

The Display Function will produce hardcopy transparencies or
paper copies of displayed inage or data base inmgery nerged
wi th graphi cal data.

d) The External Communi cation Processing Function wll
transfer data to/from a nunber of different tactical
systens, and to other users conmunicating by digital and/or

anal og output to user conmunication systens. The external
interface handler wll also process requests for data from
t he TDA The internal interface handler will perform all
data conversion and interface the different protocols and
data rates. It will be responsible for encryption and

decryption for these comunication functions in the System
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e) The Antenna Function will track polar orbiting satellites

and provide the radio frequency (RF) front end of the
System It wll also acquire data from the appropriate
geostationary satellites.

f) The Receiver Function will denodulate the RF signals
delivered from the antenna function, and prepare such
signals for decommutation and other signal processi ng
perfornmed in the Ingest Function. Conmmandabl e setting of
frequency and denodulation node wll be provided by the
Recei ver Functi on.

g) The Ingest Function will decommutate and process data
si mul t aneously from one geost ati onary nmet eor ol ogi ca

satellite and one polar orbiting neteorological satellite

It will also provide all necessary satellite decryption
functi ons. The I ngest Function delivers processed,

corrected satellite data to the Data Base Functi on.

h) The Antenna Control Function wll provide the necessary
control and drive signals to position the antenna used to
receive data from polar orbiting and geostationary
satellites.

i) The System Control Function will provide scheduling for
automatic satellite acquisition, per form ng epheneri s
cal cul ations, system checkout, and system status. It will
control the internal distribution of data between all other
functi ons. The System Control Function will also provide
for renote control of receivers and denodul at ors.

j) The Environnental Control Function wll provide the
appropriate environnental condition:; for any hardware that
does not nmeet t he ext ernal envi ronments of t hi
speci fication. Detailed environnental requi rements are
specified el sewhere. Protection from tenperature extrenes
and electromagnetic pulse wll be provided by the
Envi ronnmental Control Function.
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k) The Power Function wll supply high-quality electrical

power on an uninterruptible, surge-protected basis to the
MARK | V-B system It will also provide other power related
facilities, as needed, for proper operation of the system

1) The Tel ephone Function wll be supplied as Government
Fur ni shed Equipment (GFE) to provide secure voice, analog
and digital data communications W th outside wusers for
uncl assified and cl assified information.

The mission of the MARK [1V-B is to provide tinely
environnental data bases and inmges from renotely sensed
satellite observations to the tactical users and to external
syst ens.

The system shall also provide user/operator stations that
will support transactions between operators/users and system
controls (6550).

3.2.1.1 Availability

The system shall exhibit an inherent availability (A;) of
not |ess than 0.9995, as defined bel ow (6110). The MARK |V-B
system level Inherent Availability (A;) is defined in MIL~-
STD- 721C. I nherent Availability is calcul ated as:

A; = MIBCF/ (MIBCF+MITR).

The value for MIBCF to be used in this calculation shall be
the System nean time between critical failures. The MITR
shall be the System MTR See M L-HDBK-217E for the
cal cul ati on of MIBCF.

3.2.1.2 System Effectiveness

The System Effectiveness of the MARK |V-B shall be neasured
in terns of its capability to be successfully operated to
acconplish its mssion wth the Inherent Availability as
specified herein (6120). This is dependent on the correct
operation, support, and naintenance of the system
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3.2.1.3 SystemWarm Start-up

Wher ever possible, the equipnment within the system shall not
require a power-off, power-on cycle to do a warm start
(17050) . The PEMJ will control RESET switches on the two
Masscomp conputers in the system and upon conmand will
toggle the switches to perform a restart. Since the
majority of the other equipnment in the systemis COIS, and
do not provide the capability to restart w thout power being
cycled, it wll have power cycled to perform the warm
restart. The system will be operational within 5 mnutes
after the warmrestart i s commanded.

3.2.1.4 System Cold Start-up

The systemwi |l provide the capability to be powered up from
the user station with a single user/operator action. The
system will supply the capability to power-up the entire
system from the user station. If the operator wants to
power up the system from the processing area, he wll not
have the capability to renotely power-up the user station
equi pnent . The systemwi ||l be operational within 10 m nutes
following a cold start-up.

3.2.2 Physical Characteristics

3.2.2.1 Physical Locations

The system will be located at fixed sites as designated by
t he USAF. The system shall be capable of operation
regardless of the latitude or longitude of the site location
(7720).

3.2.2.2 Dinensional Limts

The systemw || be designed to mnimze the need for special
facility or enplacenment requirenents. The equi prent will be
mounted in standard 19" racks, and will require no special
nmount i ng. The rack lay-outs for the processing area
equi pnent are shown in Figure 11 and Figure 12.

The system shall:
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A) Have overall dinensions for equipnent, excluding the user

station and antennas and radones, designed to fit into 160
square feet (5840).

B) Have racks be a maxi rumof 8 feet tall (5850).

C) Have the user station occupy a maxi mum volunme of 5 feet
long by 3 feet wide by eight feet high (5860).
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Figure 11 — SDAS Rack Lay-out Diagram

62



S- DMSP- 3025
Part |
08 Har 1990

KG-84 (2ea)

Modem
Assembly

Concept 51 Concept 5t
Porollel Disk- 1 Porollel Disk-Z

Product Input
Computer Computer

lank
Product Computer Blan

Expansion Fiber Optic
C hossis Modem Assy

Blowers Blowers

Figure 12 — Equipment Racks 1 and 2
Rack Lay-out Diagram
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3.2.2.3 Wight Limts

The system shall have a maxi nrum average fl oor |oading of 200
pounds per square foot (5870). Maximum | oading on any single
poi nt shall not exceed 500 pounds per square inch (5880).

3.2.2.4 Equi pnrent Ruggedness

The equi pnent used in the design of the MARK |V-B system
falls into two categories, COTS and new deigns. The COTS
equi pnment is high quality conmmercial or industrial equipnent
with little or no nodification. The ruggedness of the COTS
equi pnment is considered during the selection process for
that functional conponent so that the equipnent wll neet
the requirenents of the system The new desi gned equi pnent
is designed and built to the appropriate standard and
practices as required by this specification, and in neeting
these requirenments, the equipnent is inherently rugged and
r obust .

3.2.3 Reliability

3.2.3.1 Mean Tine Between Critical Failures
The MARK |V-B shall have a mean-time-between-critical-
failure (MIBCF) of no | ess than 2000 hours (5890).

3.2.3.2 LrRU Level MIBF Requirenents
The MARK |V-B design shall neet the following reliability
requirenments:

A. Al newy designed "box-level" or "board-level" LRUs
shall have an MIBF of no | ess than 5000 hours (5900).

B. All newly designed "box-level" or "board-level" LRUs
with |ess than 8000 hours MIBF shall be backed-up wth
a redundant unit (5910).

C. Al COTS "box-level" LRUs shall have an MIBF of no
| ess than 2000 hours (5920).
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D. Al COTS "box-level » LRUs with an MIBF of |ess than

4000 hours shall be backed up with a redundant unit
(5930).

3.2.3.3 Failure Definition

A Critical Failure shall be defined as an event or
mal function within the MARE |IV-B hardware that contributes
to a worse than 50 % increase above the specified tine |ine
to prepare a product for delivery, failure to service
requests from an external user, or causes one or nore of the
speci fied output products not to be produced.

The MIBCF at the systemlevel will be calculated with repair
as long as the repairs can be done wi thout |oss of system
capabilities for nore than ten m nutes (5950).

The MIBF at the LRU | evel can be cal cul ated or denbnstrated
wi t hout repair (5940).

3.2.4 Maintainability
3.2.4.1 Corrective Miintenance - Organi zati onal Level

3.2.4.1.1 Fraction of Failures Isolated (FFI)

The FFI to a single LRU, using Built-In-Test(BIT), shall be
no less than 90 % (5980). The FFI to a single equi pment box
shall be 99.9 % using BIT, BITE, plus external nanual
support/test equi pnment (5990).

The FFI at the depot level to a discardable part or assenbly
wi thin one hour shall be greater than 50 % (6000).

3.2.4.1.2 Corrective Miintenance Tine
The MARE |V-B system shall exhibit a nean-tinme-to-repair

(MITR) of not nore than 60 ninutes (6010). The maxi mum
corrective maintenance tine (Mp,y) Of all repair actions at
the 95th percentile, shall be three hours (6020). The

nunber of rmaintenance personnel required at any tinme shall
not exceed two, as per ML-STD 721C and M L-STD 785B. Mean

65



S- DVBP- 3025
Part |
08 Mar 1990 _ _
time to repair, as defined herein, is the nean tinme required

to restore failed equipnent to operational status and is
expressed as:

MITR = (Summation (lambda; * Rpi ))/
(Sunmation (lambdaj) )

where lambda; is the failure rate of the individual (ith)
el enent of the equi pment being neasured, expressed in nunber

of failures per million hours, and Rgj is the corrective

mai ntenance repair tinme (hours) of the individual (ith)
el enent of the equipnent being neasured, including tine
elements of fault detection, | ocal i zati on, i sol ation,
renoval and repl acenent, al i gnment , t est/ checkout

(verification of restoration of equipnent operability), and
reinitializing of all software.

3.2.4.2 Mssion Checkout

3.2.4.2.1 Fraction of Failures Detected (FFD
The FFD shall be greater than 95 % using BIT (5960).

3.2.4.2.2 Mean Tinme Between Palse A arms (MIBFA)
The MIBFA shall be greater than 20,000 hours.

3.2.4.3 Maintenance Personnel
The system shall not require nmore than two maintenance
personnel at any tine, as per ML-STD 721C (6030).

3.2.4.4 Mean Time Between Corrective Miintenance Actions
( MTBCMR)

The mninmum logistics reliability denonstrated as MIBCVA,
shall be no less than 720 hours, as described bel ow (6040)
(6050)

MIBCVA is defined as the total equi pment operating hours per
year mnus downtine divided by the nunber of equipnent
failures per year.
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MIBCVA = (Total equipment operating hours) - (Downtine)

Mai nt enance event s*

* Mai ntenance events include nalfunctions and no defects
f ound.

3.2.4.5 Maintenance Man-Hours per Qperating Hour (MMH/OH)
The MMH/OH shall be less than .0233, as described bel ow
(6060)

The MMH/OH fornmula is defined as total nan-hours expended
for all maintenance actions divided by the total equipnent
operating hours. The factor is defined from MTR tines
nunber of failures/year plus PM hours/year divided by the
nunber of hours/year.

MMH/OH = (MTTR X (# Repairs/Year) + (PM Hours/ Year)
(Hour s/ Year)

3.2.4.6 Preventive Maintenance (PM)

The nmean duration of any preventive naintenance action shal
not exceed 30 mnutes (6070). The total tine consuned in a
nmonth for preventive mai ntenance actions shall not exceed 16
hours (6080). No nore than one person shall be required to

perform any routine maintenance action (6090). If required
during PM mssion critical operations shall be restorable
within 10 mnutes (6100). For purposes of the requirenents

in this paragraph, M L-STD 470A shall apply.

3.2.4.7 Built-in-Test (BIT)

Each conponent of the MARK |V-B system shall provide for the
maxi mum BI T possible. The BIT for each of the conponents in
the systemis described in the foll ow ng paragraphs.

3.2.4.7.1 Conputer Built-in-Test

Fault isolation on MASSCOW equipnment is acconplished by
nmeans of several levels of hardware and software test
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mechani sns. These tools will enable the operator to easily
isolate problens to the board/module Ievel for rapid
repl acement and mininmum downtine. Included are the

follow ng tools:

a. Hardware light emtting diode (LED) error/status
i ndi cators.

b. CPU power-up self-tests.

Di agnostic nonitor test.

UNI X initialization test.

UNI X run-time exercises.

Run-time error |ogging and recovery facilities.

-~ D QO 0O

3.2.4.7.1.1 Hardware LED Error/Status Indicators

Many boards, controllers and peripherals have LED error and
status indicators. These LEDs W Il assist the operator in
i dentifying basi c component mal f uncti ons. Boar ds,
controllers, and peripherals that have LED error and status
i ndi cators include:

Di sk controllers

G aphi cs processors
CPUs

Multibus

Power supplies

Auxi liary function nodul e
Disk drives (fault indicators)
Printers

S ~o 20T
[ ] .

3.2.4.7.1.2 Power-up Self-tests

After the power is turned on, the power-up self-tests are
automatically run by the CPU from EPROM UNIX is not
running: however, a CRT nonitor is required for operator
conmuni cat i ons. If a failure occurs, the machine stops with
the failing test nunber displayed on the console CRT
Included with the power-up tests are:

Test Conponent
Cache Data Store Data Integrity CPU
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Cache Data Store Address Integrity CPU
Cache Byte Wite CPU
Multibus Map Access Multibus
Multibus Map Data Access Multibus
Menory CSR Access Menor y
Menory Data Integrity Menor y
Menory Address Integrity Menory
Graphics Controller Test G aphi cs Processor
Fl oppy Read Test Fl oppy Controller

3.2.4.7.1.3 Diagnostic Mnitor Tests

The diagnostic nonitor is an EPROM resident program It
allows a separate diagnostic program to be |oaded from
di skette and executed when there is no operating system in

nenory. Wien the diagnostic nonitor is executed, it wll
di splay a special pronpt on the console CRT. The operator
can request a list of available diagnostic tests to be

di spl ayed, or can instruct the CPU to | oad a specified test.
Docunentati on about running the test is kept on line for
easy access. D agnostic tests are available for:

Syst em CPU boar ds

Menory boards

G aphi cs processor boards

Dat a acqui sition processor boards

Fl oating point hardware, and so forth

L B

Under di agnostic nonitor node the operator can fault isolate
t hrough a series of commands that include, anong others, the
fol | ow ng:

Define unit to test

Select unit to test

D splay control and status state of devices
Execute help for diagnostic program

Change CPU

Enabl e/ di sabl e cache

Enabl e/ di sabl e nenory nanagenent

S\a - 0- e
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i. Activate printer port (for hard copy trace)

j. Print various statistical error reports

3.2.4.7.1.4 UN X Level Exercisers

A variety of nondestructive and destructive prograns that
run under UNI X can be further used to provide additional
fault isolation. Typically, exercisers are used to test
peri pheral devices such as CRTs, multiplexers, tape devices
and controllers, floating point and vector accelerators,
di sks and controllers, printers, graphics displays, and data
acqui sition hardware.

3.2.4.7.1.5 UNI X Initialization Tests

Wien UNI X starts operation, it tests for the presence of all
peripheral devices by asserting a Control and Status
Regi ster (CSR) operation for every device that has been

confi gured. If the device is present and operational, it
will respond to the CSR request and UNIX wll enable
input/output (1/0 to the device. If the device is not

present or does not respond to the CSR request, UNI X wl
display an error nessage on the operator console and wil
inhibit /0 to the device. (This is effectively an
automatic controller level test with status display to the
consol e.)

3.2.4.7.1.6 UNIX Run-Time Error Detection/Recovery

M nor errors, such as soft disk errors and tape retries, are
di splayed on the console nessage stream They are also
|l ogged onto a disk error file that can be reported at any
tine.

Maj or hardware errors (such as stray interrupts) and nmajor
operating system errors (such as nenory nmanagenment system
failures) will cause an error nessage to be witten into the
error |og, and the system wll "panic trap." \Wen this
occurs, an error LED indicator on the console switch wll
illumnate and the CPU will halt. The operator has the
option of making a dunp tape of the system image (for |ater
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evaluation by the support organization), or imediately

attenpting to restart.

If a restart is attenpted, the system will automatically
execut e power-up diagnostics, and if passed will attenpt to
rel oad UNI X As part of this procedure, the integrity of
the file systemw || be checked.

If problens are found wth the disk data, the system wll
attenpt to rebuild Ilinks and recover automatically. |If
serious data integrity problens are found, the operator wll
be given the option of termnating and recovery and going
into diagnostic nonitor.

3.2.5 Environnental Conditions
3.2.5.1 Tenperature
3.2.5.1.1 Qperating Tenperature

The system equi pnent shall withstand an outside air anbient
temperature of -40°F to +131°F during operation (5460). The

system shall operate in this anbient tenperature range
regardl ess of the shelter color (5470). The system will be
operated wthin this tenperature range only when the
equipnent in the processing and user areas are in a

stabilized environment of 60°F to 80°F with relative
humdity of 20 to 70% Any attenpt to power up the system
wWith the processing or user areas outside this climte range
can cause damage to the equi pnment.

3.2.5.1.2 Nonoperating Tenperature Range

The system  equi pnent shal | wi t hst and nonoper ati ng
tenperature of -60°F to +131°F (5450). The equi pnent that
is in the user and processing areas during nonoperation wll
be kept within a nonoperating environnent of+20°F to +120°F
with relative humdity of 10 to 80% noncondensi ng. There
will be no thermal shock requirenments for this system
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3.2.5.2 Humdity

The system shall wi thstand an outside relative humdity of O
to 100 % with condensation, in the =60°F to +131°F range in
the nonoperational node, and in the =40°F to +131°F range
during 'operation (5480) (5490). This requirenment applies
only to the unsheltered equipnent in the system (5500). Any
unshel tered equi pnent, or equipnent in storage shall neet
this requirement (5510). The humdity limts nmentioned in
t he above paragraphs of 20 to 70% operating and 10 to 80%
nonoperating shall apply to the sheltered equi pnent.

3.2.5.3 Salt Fog

The system shall be designed to wthstand exposure to salt
fog as specified in Section II-2.2 of MIL-STD-810D, with a
sodium chloride fallout rate as specified in Section 11-3,
step 2 of ML-STD 810D. This requirenent is applicable to
external environnment only, not the equipnent wthin the
shelter enclosure (5570).

3.2.5.4 Bl ow ng Dust
The system shall be designed to wthstand blow ng dust as
specified in MIL-STD-810D, Method 510.2, procedure |. This
requirement is applicable to external environnent only, not
t he equi pnment within the shelter enclosure (5580).
Particle sizing conformng to the foll ow ng:

1) Dust asfine sand (97-99% by wei ght Sio, ).

2) 100% passes through 100 nmesh screen.

3) 98 +/- 2% passes through 140 nesh screen.

4) 90 +/- 2% passes through 200 nesh screen.

5) 75 +/- 2% passes through 325 nesh screen.

3.2.5.5 Fungus
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The system shall be designed to wthstand fungus as
specified in MIL-STD-810D, Method 508.3 . This requirenent
is applicable to external environnment  only, not the

equi prent within the shelter encl osure (5590).

3.2.5.6 Maxi mum Survivable Wnd Speed

Al'l unsheltered equi pnent shall wthstand 140 knot wi nd, in
a nonoperational node. This is wth the antennas in the
stowed position.

3.2.5.7 Qperational Wnd Speed Conbined with Rain

The unsheltered equi pnment shall w thstand 56 knot winds with
rain at 10 cmlhour, in accordance with MIL-STD-810D(T),
nmet hod 506.2 (5540).

3.2.5.8 Performance under 1cing Conditions

The wunsheltered equipnent shall operate with up to 13
mllinmeters of ice accumulation, in accordance wth MIL-STD-
810D(T) , Method 521.0 (5550). The system shall operate at
0.6 of the nmaximum survivable wind speed with this ice
| oadi ng in a nonoperational node (5530).

3.2.5.9 OGher dimtic Conditions

The conditions specified in MIL-STD-210C, except for the
paragraph entitled "Extremes for Naval Surface and Air
Environnent” shall be nmet by sheltered systens wth the
conditions outside the shelter, all unsheltered equipnent,
and all non-operating equipnent. Any conditions that are
stated in this docunent take precedent (5560).

3.2.5.10 Chemcal and Biological Contam nation

The system shall be designed to allow operation and
mai nt enance by personnel wearing Nuclear/Biological/Chemical
( NBC) protective cl ot hi ng in an NBC cont am nat ed
environnent, as specified in ML-STD 1472C (5600) (17530)
(17540). Al'l common and peculiar test equipnent shall be
usabl e by operators wearing NBC protective clothing (17550.
Al special tools shall be usable by operators wearing NBC
protective clothing (17560). The viewing of the user and
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operator displays shall be conpatible with personnel wearing
an NBC nmask. The wuser shall maintain full operational
capability while wearing protective clothing (6560). The

user station equipnent shall be confortable to operate and
shall provide fast and easy access to display and control
while the user is wearing NBC protective clothing (12270).

3.2.5.11 FElectromagnetic Conpatibility and El ectromagnetic
I nterference. (EMC/EMI)

The system shall be designed and tested in accordance with
MIL-STD-461C, and M L-STD-462, as class A h equipnment and
with ML-E6051D (5620) (5630). The system shall be
designed and constructed to mnimze EMI propagation from
the system to outside the shelter (5640). The system shall
be designed to mnimze susceptibility to interference from
sources outside the system (5650). The equi pment within the
MARK |V-B shall operate wthout degradation wth other
equi pnent operating nearby (5660). The system shall not be
affected by or affect other equipnent from voltages or EMI
fields (5670) (5680). .The system shall be designed to
resist EMI as specified in MIL-STD-461C, part 3, for
equi pnent category A 2d (class A3 ground based equipnent
procured for Air Force use) (720).

3.2.5.12 | nput Power

The system shall operate with three phase |ocal power of
120/208 volts +/-10% at 50/60 Hz +/-5% (5690) (5700) (5710).

The voltage waveform deviation factor shall not exceed 10%,
and the nmaximum transient (for a period of less than 5
mlliseconds) voltage anplitude shall not exceed 30% of the
nom nal voltage levels (5720) (5730). Al equipnent wthin
the MARK | V-B system shall operate without degradation under
these power <conditions (5740).
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3.2.5.12.1 8hort Term | nput Power Loss

The system shall be fully operational in no nore than 10
m nutes after restoration of power follow ng a power |oss of
one hour or |ess (5810).

3.2.5.12.2 Long Term I nput Power Loss

The system shall be fully operational in no nore than one
hour after restoration of power following a power |oss of
| onger than one hour (5820).

3.2.6 Transportability

The system design, engineering and construction shall be
guided by AFR 80-18 (6130). All equipnent shall be air or
surface transportable in accordance with M L-P-9024G (6140).
All equipnent in its proposed shipping configuration that
will be unsuitable for normal transportation nethods shall
be identified (6150).

3.2.7 Portability

The MARK [1V-B system is i ntended for fixed site
installations, and shal | have no requi renents for
portability beyond the ability to renmove and replace
equi pnent for mai ntenance and repair (6160).

3.3 Design and Construction

The design and construction of the system shall maxim ze the
use of Mil/Fed specification parts that are currently in the
active system (6170). The design shall also nmaximze
nodul arity (6180).

3.3.1 Materials, Processes, and Parts

The system shall wuse Comercial Of The Shelf (COTS)
equi pment where ever possible (6190). Any newly designed
equi prent shall be designed and nanufactured in accordance
with M L-E-4158E (6200).

3.3.1.1 Misture and Fungus Resi stance
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The materials used in the construction of the MARK [|V-B

system shall conply with the noisture requirenents of MIL~E~
41583, para 3.2.25; and the fungus inert material s
requirements as specified in Requirement 4 of M L-STD 454K
(6210) (6220).

3.3.1.2 Corrosion Resistance and Contr ol

Al materials shall be properly treated in accordance with
MIL-E-4158E, para 3.5.3; and MIL-STD-454K, Requirenment 15
(6230).

3.3.1.3 Gounding

The system shall be bonded and grounded in accordance with
M L- STD- 188- 124A and M L- HDBK-419 (6240). In each chassis,
technical, power, and chassis ground shall be isolated and
shal | be brought out and connected to a single earth ground
(6250) (6260). Because of the use of COIS equipnent, the
above requirements shall be nmet on all newy designed
equi pnent and at the rack or system level, but may not be
nmet at the box or LRU | evel.

3.3.1.3.1 Gound Potenti al

The system design shall ensure that all enclosures and racks
are always at earth potential (6270). Any convenience
outlets shall ensure the grounding of any connected device
(6280) .

3.3.1.3.2 Corona and Electrical Breakdown Protection
Corona and electrical breakdown prevention shall conform to
requi rement 45 of M L-STD 454K (6290).

3.3.1.3.3 Eectrostatic D scharge control

The system shall be designed to prevent danage to the system
equi prent from El ectrostatic D scharge (ESD). The handling
and packagi ng of the system equi pnment during devel opnent and
test will conmply with LMSC MPS-4030.

3.3.1.4 Equi pnent I nterconnection
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Newl y desi gned equi pnent shall be interconnected with cables

termnating in keyed connectors (6300). Newy designed
multipin cabl es shall have at least 25 % spare pin nargin
(6310).

3.3.1.5 Mnimzation of Myving Parts
The system design shall mnimze the use of noving parts
when there is a cost-effective, equivalent option (6360).

3.3.1.6 Switching Device Life

Power supply circuit breakers and relays, and tel ephone line
switching devices shall have a mininmum specified life of
100, 000 operations (6380). Al other switching devices
shall have a m nimum specified |life of 5,000,000 operations
(6370).

3.3.1.7 Interchangeability, Mdular Construction

The system shall be designed in a nodular fashion to allow
the easy plug-in replacenment or interchange of conponents.

The nodularity of the system shall be based on |ogical

functional concepts (6400).

3.3.1.8 LRU Level
The system shall be designed such that the LRUs are at the
Printed Grcuit board, or nodule (6410).

3.3.1.9 Mcroprocessor standardization

The system shall be designed such that the use of a common
famly of microprocessors is maximzed. As a goal, the
m croprocessors shall be from the sane design series,
product series, and be interchangeabl e (6420) (6430) (6440).

3.3.1.10 Redundant Equi pnent
The system design shall allow for the reconfiguration of

redundant equipnent that is at least 500 feet from the
operator/user areas (6450).

3.3.1.11 Nonredundant Operation

77



S- DVBP- 3025
Part |
08 Mar 1990
The system design shall allow for normal operation wth

redundant conponents renoved (6460).

3.3.2 Electromagnetic Interference (EMI) Control

The system design for electromagnetic interference control,
conpatibility, spi ke susceptibility, and el ectronic
counternmeasures vulnerability shall be in accordance wth
M L- E-4158E as they apply to neasurenents outside a 50 foot
radius fromthe equi pment (6320).

3.3.2.1 Hgh-altitude Electromagnetic Pulse

The system shall be designed to operate w thout degradation
from H gh-altitude El ectromagnetic Pulse (HEMP) arising from
exoat nospheri ¢ nucl ear events. The system will be designed
to withstand HEMP effects while installed wth all cabling
and groundi ng installed. During storage and transportation
the system will not withstand HEMP effects because of the
lack of shielding integrity and proper grounding. The
waveform of the voltage field (E field) and the nmagnetic
field (Hfield) is given by the equation:

E(t) =5 x 104 (e -2.56 x 106t - e-460 x 106t) volts/neter

H(t) = 132.6 (e -2.56 x 106t - e-460 x 106t) anpere
turns/ neter

where t is in seconds.

The peak val ues of electro nmagnetic pul se shall be survived:

E(peak) = 50K volts/neter
H(peak) = 132.6 anpere turns/neter
DNA Handbooks 2114 H1, -2 and -3 shall be used as gui dance

for HEMP protection design. (1000) (1002) (1004) (1006)

3.3.3 Nane Pl ates and Product Markings
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The system design shal | neet M L- E-4158E  for t he
nonencl ature, identification marking and |abels (6330). The
requirements for the size of the lettering and the |ocation
to | abel borders shall not be net. The marking for shipping

and storage shall be per ML-STD 129J (6340). The equi pnent
will be identified per M L-STD 130F.

3.3.4 Wrkmanship
Wrrkmanship for the non-COTS equi pnent shal | be in
accordance with Requirenent 9 of M L-STD 454K (6350).

3.3.5 Interchangeability

The MARK |V-B system shall be designed to maxim ze the use
of sinple plug-in conmponents, and mnimze the need for
calibration and/or adjustnment after the replacenent of a
LRU. The COTS conponents of identical part nunbers shall be

i nt er changeabl e. The newly designed equipnent wll be
designed such that all LRUs are replaceable/interchangeable
with identical units, wi thout conplex adjustnents or

cal i brati on.

3.3.6 Safety

The design of the system shall provide nmaxi num protection
agai nst personal injury and equi pnent damage (6470). System
safety principles and practices shall be applied throughout
the duration of the project in accordance with MIL-E-4158E,
paragraph entitled "Safety of Personnel” (6480).

3.3.6.1 safety Criteria

The design of the system shall apply safety criteria to
elimnate or mnimze all hazards that may cause injury
(6490). Hazards such as sharp edges, projections, and/or
nmovi ng parts shall be mnimzed (6500).

3.3.6.2 Electrical Overload Protection

The system design shall provide electrical over | oad
protection conformng to requirenents 8 and 27 of MIL-STD-
454K for circuit beakers (6510).
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3.3.6.3 Fuses, Fuse Hol ders, and Associ ated Hardware
The system design shall incorporate fuses, fuse holders, and

associ ated hardware that conformto M L-STD 454K requirenent
39 (6520).

3.3.6.4 Lightning Protection
The system design shall provide for protection for |ightning
strikes per ML-STD 454K requirenents 1 and 74 (6530).

3.3.7 Human Performance and Human Engi neering

The system shall neet the human engi neering specifications
of paragraphs 5.1-5.9, 5.12.7, 5.12.8, 5.13 and 5.15 of MIL-
STD- 1472C (6540). The design of the system shall wuse the

remai nder of the docunent as a guideline. The COTS
equi prrent shall be selected with the Human Engineering
factors being considered: however, the COIS equi pnent shal
not be nodified to neet the specifications. The system
shall be operable by right or left handed personnel (6570)
(12290). The user shall be able to operate the system in
confort, within all speci fied dinensional constraints
(6580) .

3.3.7.1 Visual Considerations
The design of the displays shall be in accordance with the
appl i cable sections of M L-STD 1472C nenti oned above. The

di splays shall be easily read wth anbient illumnation of
up to 30 lunens per square foot (Approx 30 foot-candles)
(6600) . The wuser displays shall be designed with visual
consi derations of legibility, Si ze, shape, spaci ng,

bri ght ness, color, contrast, and blink rate (6590).

3.3.7.2 Aural Considerations

The aural indicators and alarns are to be designed in
accordance with the applicable. sections of ML-STD 1472C
that are |isted above (6630). The design of the indicators
and alarns shall consider the tone, pitch, and intensity-of
the item (6610). A capability for resetting the signals
after they occur shall be provided; however, the reset shal
not affect subsequent signals from being generated (6650)
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(6660) . The intensity control of the alarns and indicators
shall be in accordance wth ML-STD 1472C (6640). Bot h

intensity control and reset shall be accessible from outside
of the unit (6670).

3.3.7.3 Noise Levels

The equi pnent acoustical noise |levels shall neet MIL-STD-
1472C (6620) . The system shall be designed such that the
user station area noise |level shall not exceed NC-50 (6680).
The noise level in all other locations within the system
shall not exceed NC-70 (6690).

3.3.8 Enbedded Conputer Resources
3.3.8.1 Operational Conputer Hardware

The system shall be designed to neet the general
requirements listed in this paragraph.

A) System architecture shal | pr onot e nodul arity,

expandability, and flexibility by utilizing standard
el enents (6710). Reliability, maintenance replacenent at
the board |evel, and low cost upgr ades are prinme
consi derati ons. This shall be achieved by enploying wdely
supported open architecture backpl anes, and avoiding

wherever possible the use of unique or specially designed,
custominterfaces (6720) (6730).

B) Hardware conponents shall be testable in the system
configuration (6740).

C) Wierever possible, data comunications shall use industry
standard interfaces (6750).

3.3.8.2 Processors Throughput Margin

Each processor shall have at least 50 % greater throughput
than is required to neet all functional and performance
requirenments stated in the SSS, as estimated at CDR (6760).
The throughput reserve shall be in addition to that needed
to fulfill any sSingle requirement or conmbi nation of
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requi rements that could be jointly loaded into the

processor(s) (6770).
3.3.8.3 Conputer Menory and Mass Storage

3.3.8.3.1 Primary Menory

The system conputers shall be designed wth 50% nenory
reserve. This reserve is nenory beyond the anmount of nenory
required to perform all possible processing of the system

(6780). The system shall have a 250% growh capability
wi t hout introduci ng additional hardware or electrical
changes (6790) (6800). The growth capability of the primary
menory will be done by replacing the existing |low density

RAM boards wi th higher density boards.

3.3.8.3.2 Mass Menory Storage Capacity

The system shall have 50% nmass storage reserve. The system
shall have 100% mass storage growh capability (6820). To
neet the growh capability requirenent, the mass storage
subsystem will be able to have added tiers of disc drives
added to the subsystem to increase the capacity of the
subsystem

3.3.8.3.3 Conputer Bus Requirenents

The system shall enploy w dely used or industry standard bus
architectures (6830). The data errors added by the buses
shal | not exceed 10712 errors/sec (6840).

3.3.8.3.4 Input/Qutput (I/0

3.3.8.3.4.1 Input/Qutput (1/O Data Rates
The system design shall permt, the 1/O of required data
wi t hout any adverse effects on other processing (6850).

3.3.8.3.4.2 1/0O Expansion and G owth Margins

A) Each processor shall have a I/O reserve of 25%, and
grow h capability of 50% (6860) (6870).
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B) AIl newy designed 1/O circuitry shall be designed with

line receivers having a mninmm of 80db common node noise
rejection ratio (CMRR) (6880). The overshoot and undershoot
of the waveformat all nodes of the I/O bus shall not exceed
10% of the total anplitude (6890).

3.3.8.3.4.3 Direct Mnory Access (DMA)

The architecture of DVA devices in the systemshall mnimze
the intervention or interference with the processors (6900).
Any newy desi gned DMA  devices shal | have l'ine
driver/receiver pairs of no less than 80 Db CVRR (6910).
Al DVA interfaces shall be designed such that power-up or
power -down transients do not cause erroneous operation or
data transfer (6920).

3.3.8.3.5 Hardware Data Transfer Tine

The conputer design shall ensure that the worst case timng
of data transfer delays caused by the hardware wll not
exceed 75% of the available cycle time (6930). This is to
be net at worst case tenperature and chem cal environnents.

3.3.8.3.6 Computer Menory Redundancy Effectiveness

All nenmory in the system shall be EDAC, with single bit
correction and double bit detection capability (6940)
(6950) . The nenory shall be able to detect, isolate, or
correct 98% of transient menory faults (6960).

3.3.8.4 Conputer Software

The system software requirenments are detailed in the MRK
IV-B Software Requirenents  Specifications (SRSs), as
assigned by the Requirenents Traceability Mitrix (RTM, and
related docunents including the Interface Requirenents
Specification (IRS), and. Systeni Segnent Design Docunent
( SSDD) .

3.4 Docunentation

The docunents listed in these paragraphs are to be delivered
as part of the MARK | V-B system
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3.4.1 Specifications

Syst em Engi neeri ng Managenent Pl an (094A2)
System Security Managenent Plan (139a2)
Syst eml Segnent Desi gn Docunent (133A2)
Human Engi neering Program Pl an (035A2)
Sof t ware Devel opnent Pl an (070a2)

Software Quality Program Pl an (136a2)
Software Requirenents Specifications (068A2)
Sof t war e Desi gn Docunment (059a2)

Fi rmnvare Support Manual (066a2)

Sof tware Product Specifications (069a2)
Interface Requirenents Specification (140a2)
| nterface Design Docunent (141a2)

Envi ronnment al Managenent Pl an (122A2)
System Configuration Minagenent Plan (015A2)
Quality Program Pl an (088A2)

Conput er Resources Integrated Support Document (067A2)
EML Control Plan (o08oa2)

Human Engi neering Design Approach (036A2)

I nterface Control Docunent (024A2)

| nterface Specification (025a2)
Manufacturing Plan (075a2)

3.4.1.1 systems Effectiveness Docunents
Parts Control Program Pl an (021A2)
Program Parts Sel ection List (074A2)
Systens Safety Program Pl an (096A2)

Saf ety Assessnment Report (098A2)

Mai ntainability Prediction Report (086A2)
Mai ntainability Analysis Report (087192)
Reliability Program Plan (081a2)
Reliability Prediction Report (082a2)
Prelimnary Hazard Analysis(097a2)
Failure, Mde, Effects, and Criticality Analysis Report
(084A2)

3.4.2 Test Plans and Procedures

Test Requirenments Docunment (008A2)
Final Test Report (106A2)
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Sof tware Test Plan (060A2)

Sof tware Test Report (062A2)

Software Test Descriptions (061A2)

System Test Pl an (099A2)

Installation Test Plan/Procedures (103A2)

EML Test Plan (028192)

EML Test Report (027A2)

Human Engi neering Test Plan (036A2)

Human Engi neering Test Report (039A2)
Contractor Test Plan/Procedure (100A2)
Reliability Test Plan (090A2)

Reliability Test Report (091A2)

Envi ronnmental Stress Screening Report (089A2)
Mai ntai nability Program and denonstration Plans (085A2)

3.4.3 Draw ngs

The mgjority of the equipnent used in the MARK |V-B system
is Commercial Of The Shelf (COTS) hardware. This COTS
equi prent is supported by existing vendor draw ngs. The
LMSC generated drawings are as shown on the MRK [V-B
Drawi ng Tree LMSC 7035926. The existing vendor draw ngs are
to be left un-nodified in vendor format. The LMSC draw ng
package shall be in accordance with DOD D 1000B and DOD-STD-
100C.

3.4.4 Technical Manuals

Techni cal Manual Publication Plan (109A2)
Techni cal Manual Validation Plan (113A2)
Comput er System Qperator Manual (063A2)
Qperation Instruction Manual (130A2)

Mai nt enance I nstruction Manual (130A2)
Preventive Maintenance, Workcard Set (130A2)
Software Progranmers Manual (134A2)
Software Users Manual (064A2)

3.4.5 Logistics Docunentation

Logi stics Support Analysis Record (046A2)
Illustrated Parts Breakdown (130A2)

Li st of Applicable Publications (130A2)
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Wrk Unit Code Manual = Supplenment to 31M1-4-48-06 (130A2)

Preservati on and Packagi ng Data (076A2)
Speci al Packagi ng Instructions (077A2)

3.5 Logistics

3.5.1 Integrated Logistics

The design of the MARK | V-B system shall have supportability
as a mgjor design factor (7680). Integrated Logistics
Support (ILS) shall be acconplished by performng Logistics
Support Analysis (LSA) concurrent wth the design of the
system (7690). ILS shall neet the inherent availability and
mai ntainability requirenents (7700).

3.5.1.1 Readiness and Depl oynent

The system shall be capable of being deployed anywhere in
the world, at any altitude up to 10,000 feet altitude (7720)
(7710) (5440).

3.5.1.2 Mai ntenance Concept

The system nmai nt enance concept shall include (7730):
A) Organi zational Level

B) Depot Level

Automatic, Built-in Test Equipnment (BITE) wll be inherent
in the equi pnent design. BI TE shall be capable of isolating
faults to the LRU level, and shall be present through-out
t he system (7740). The capability to switch the equi pnent
as required for automatic testing shall be provided (17410).
The equipnment in the MARE |V-B shall provide access to the
test points to be tested by the system control function
(17500). The System Control Function shall support the
mai nt enance of the system (17480). For those faults that
are not conpatible with BITE, common support equipnent shal
be used to test (7750).

Mai nt enance requirenents shall be determned by using LSA

and Repair Level Analysis (RLA), as defined in ML-STD 1388-
1A(T) and M L-STD- 1388-2A(T) (7760).
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3.5.1.2.1 Oganizational Level Maintenance

The organizational | evel mai nt enance  shal | have the
followi ng conditions (7770) (7780) (7790) (7800):

A) Fault isolation to the LRU.

B) Renoval and repl acenent of the LRU

C Aignment (as required).

D) Re-test and verification of operation.

3.5.1.2.2 Depot Level Mintenance

All LRUs in the system that are not repairable at the
organi zati onal |evel shall be repairable at the depot |evel,
or replaceable if not repairable (7820). Al'l  mai ntenance
tasks that require a high degree of specialization shall be
done at the depot |evel (7810).

3.5.1.2.3 Sinplicity of Repair

The LRUs in the system shall not require any cutting,
desol dering, soldering, or other actions beyond a sinple
pl ug-in replacenent. Al LRUs shall be easily renoved and

install ed. The mai ntenance at the organi zation |evel shal
be Ilimted to the renoval and replacenent of LRUs (7830).
The replacenent of any LRU in the system shall not require
the realignnent of equipnment (7840). The test points and
alignment controls shall be placed for easy access by the
operator (7850).

3.5.1.2.4 Renote Mintenance Capability
The system shall provide a renote maintenance interface that

is accessible via a standard telephone |Iine at the
organi zational level (7880). This interface shall allow
personnel at another location to electronically trouble-
shoot the system (7860). The system shall be designed to
maxi mze the renote diagnostic and naintenance capability
(7870). An auto-dial nobdem with transm ssion speed no |ess
t han 1200 baud, and the required tel ephone equi pnent, shall
be provided in the system The nodem and tel ephone
equi prrent will be conpatible with the host nation tel ephone
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syst ens. The interface shall allow the transm ssion of

digital data to and fromthe conputer

3.5.1.2.5 Maintenance Support Equi pnent

The system shall be design such that the BIT and BITE
mnimze the need for support and test equipnent. The
system design shall provide for the mnimzation of the
duration and frequency of preventive and corrective actions.

3.5.1.2.6 Common Support Equi pnent

All conmmon  support equi pnrent that is required for
organi zati onal and depot |evel naintenance shall be provided
to support the contractor naintenance periods (7920). The
del i verabl e common support equipnment will be provided upon

direction and funding by the Air Force upon approval of the
SERD' s. The communications link with the equi pnent shall be
an industry standard |link and shall be of adequate bandw dth
to not inpede data transm ssion (18150) (18160). The common

support equi pnent shall include all required equipnent for
manual mai ntenance procedures (17490). Common  support
equi pnent shall include "COIS test equipnment (7910). The

sel ection of common support equi pment shall be restricted to
the itenms that are listed in ML-HDBK-300 to the maxinmm
extent feasible (7930).

3.5.1.2.7 Peculiar Gupport Equipnent

Any peculiar support equipnment required by the system for
depot and organi zational |evel maintenance shall be provi ded
to support the contractor maintenance periods. The
del i verabl e common support equipnment wll be provided upon
direction and funding by the Air Force upon approval of the
SERD s. The communications link with the equi pnent shall be
an industry standard |link and shall be of adequate bandw dth
to not inpede data transm ssion (18150) (18160). Al test
equi prent that is not comon support equipnent is peculiar
support equi pnent (7940).

3.5.1.2.8 Facilities and Facility Equi pnent
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Al facility related equipnent that are required to nmaintain
the system in operational node shall be provided. The
facilities shall provide protection from the climtic

extrenmes for the sheltered equi pnent.

3.5.2 Supply support

The system design shall mnimze problens inherent in
keeping an inventory of unique parts. The system shall use
parts that are commonly available in the DoD supply system
To mnimze the inpact on Air Force Depot Supply support
use of the same plug-in board/subchassis in nore than one

application within the system shall be maximzed. O her
consi derations shall include:

A) Spares, repair parts and special supplies required to
satisfy all MARX [|V-B maintenance functions shall be

provi ded by the contractor during the contractor maintenance
peri od of performance (7970).

B) Spar es, repair parts acquisition, contr ol st orage,
shipnments to site, inventory control procedures, planned use
of governnent stock listed items, and maintenance stock

| evel s shall be established in accordance wth governnent
direction received during the provisioning process (7980).

3.6 Personnel and Training

3.6.1 Personnel

3.6.1.1 8kill Level -Users

The system user shal | have the skil'l | evel and
qualifications of an experienced forecaster know edgeable in
satellite data interpretation. The user shall be weather

personnel with AFSC 2524 as specified in AFR 36-1 page Al0-
7, or shall be 5-Level enlisted forecaster, AFSC 251X0, as
specified in AFR 39-1 pages Al12-1 through Al12-8 (8020).

3.6.1.2 skill Level = Mintainers/Qperators

The system shall be designed to be operated and nmi ntained
by nmaintainers/operators who are experienced personnel ,
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AFSC 309%X0 as specified in AFR 39-1 pages A5-77 through Al5-

88, skill level 5 (8030) .

3.6.2 Training Concepts
The training concept utilized for the MARK IV-B will be

initial contractor Type | Training for Users and
Mai nt ai ner/ Qper at or s. Al followon initial training for
Mai nt ai ner/ Qperators and METSAT Coordinators wll be
devel oped by Headquarters Air Training Comand (HQ ATC).

ATC instructors will attend the Type | courses and use the
materials developed by the contractor to develop the ATC
cour ses. ATC training wll be conducted on either
simul ators or operational equipnent. O her operational

training not provided by ATC wll be provided at the

operational units by On the Job Training (QJT). QT will be
conducted wth hands-on teaching and progranmed | earning
nodul es.

3.6.2.1 Training

Specialized contractor training shall enable users and
mai nt ai ner/ operators to perform system operational and
mai nt enance tasks on the MARK |V-B system commensurate wth

their experience as specified above in AFR 39-1 and AFR 36-
1.

3.6.2.1.1 Training = Users (3330 TCHTG Chanute AFB, IL.)
Specialized Type | training shall provide ATC instructors
and initial cadre METSAT Coordinators Wwth the theory,
background know edge, and skills to successfully operate the
system and to fully wutilize the specialized functions
necessary to generate and analyze weather products, and
instruct other system users how to perform the sane
functions on the MARK | V-B system

3.6.2.1.2 Training - Maintainers/ Qperators (3430 TCHTIG
Lowy AFB, CO

Specialized Type | training shall provide ATC instructors
and initial cadre Mai nt ai ner s/ Qperators and depot
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mai nt enance personnel (USAF/AFSC 309X0, USMC/MOS 5938) with

the theory, background know edge, and skills to perform
organi zational |evel maintenance, and instruct other system
mai nt ai ner/ operators how to perform the sane functions on
.the MARK |V-B system

3.7 Mjor Conponent Characteristics
The characteristics of the major conponents of the MARE |V-B
system are detailed in the follow ng paragraphs.

3.7.1 Antenna Assenblies

The characteristics of the Major Conponents that nake up the
Antenna  Assenblies are described in the foll ow ng
par agr aphs. The Polar and Geostationary antenna assenblies
conprise the front end of the system each RF data streamis
down converted and retransmtted via fiber optic link to the
acqui sition and processing area, for sinultaneous reception
and processing of Polar and Ceostationary satellite data.
(450). The antennas shall be capable of pointing and/or
tracking from horizon to horizon at all azimuth and
el evation angles (15630) (4600) (4590). Each fixed site
antenna shall have antenna status and pointing data
transferred to system control (15600). The Antenna shall
receive automatic positioning control signals from the
Antenna Control Function and shall provide the operator with
antenna position control and status at the operators station

(15620) . The antennas shall provide the capability to
receive and transfer data sinultaneously to the respective
Tel enetry Receivers (4540). The antenna assenblies shall

provi de adequate gain to achieve a maximum bit error rate of
1076 for the polar orbiting satellites at 20° above the
hori zon (1065) (1130) (4730). At 20° elevation the link
margin for the polar orbiting satellites shall be no less
than 6db for the DVSP and 4db for the NOAA polar orbiting
satellite (1085) (1125). The bit error rate for the GOES I-
M shall be 1072 naxi mum and 10”® for the other
geostationary satellites (1190) (1200) (4740). The 1ink
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margin for the geostationary satellite shall be no | ess than

2db at 20° elevation (1180). The link margins and bit error

rates are conputed including all |osses fromthe radonmes and
| ocal transmi ssion |osses (4570). The pointing antenna and
conmponents  of the system required to receive the
geostationary satellite data shall be able to re-

position/reconfigure to receive a different satellite
transmission wthin 5 mnutes after the end of a
transm ssion (1160) (4620) (15640). The tracking antenna
shall permt the repositioning of the dish from horizon to
horizon and begin acquisition of another polar satellite
pass (4820). The fixed site installations shall have a
radome enclosing the antenna reflector and associated
el ectronic equipnent, while the nobile sites shall not have
a radonme (4560) (4630).

3.7.1.1 Pointing Antenna

The Pointing Antenna will provide the system the capability
to receive data from geostationary satellites. The
characteristics of the conponents of the Pointing Antenna
are described in the paragraphs below. The pointing antenna
shall point to within 1° of the commanded position of the
geostationary satellite (4610).

3.7.1.1.1 Pointing Antenna Reflector

The Antenna Reflector will be a 17-foot dianeter parabolic
reflector with the RF pick-up at the focus. The reflector
will be constructed so that it is assenbl ed/disassenbled in
radi al slices. There will be a test probe nounted on the
antenna reflector that will allow the insertion of test data
signals into the acquisition system The specific
characteristics are described in t he foll ow ng

subpar agr aphs.

3.7.1.1.1.1 Performance Characteristics
The 17-foot pointing antenna will provide:

a. 37.1 dB of gain between 1680-1720 MHz, with an out put
VSWR of 1.5:1 maxi mum
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b. Rotatable (360°) variation |inear polarization.

c. 2.3°9 noninal 3dB beamnidth, with the peak sidel obes 20dB
bel ow mai n | obe response.

d. A test probe for system testing.

3.7.1.1.1.2 Physical Characteristics

The 17-foot antenna will conform to the follow ng physical
characteristics:

a. Dianeter will be 17 feet.

b. Weight will be 900 | b maxi mum

c. Surface tolerance will be 0.030 i nch naxi num
d. First natural resonant frequency wll be > 15Hz.
e. Reflector will be a mninmm of 12 assenbl ed secti ons.

3.7.1.1.2 Pointing Radone and Pedestal Assenbly

In the fixed site installations, the Radome will be used to
encl ose the antenna reflector and the electronic equipnent
that conprise the antenna assenbly. The interior of the
Radone shall be environnentally controlled (4640). The
Pedestal assenbly will be the nounting structure for the
entire antenna assenbly. It wll be secured to nounting
pads, supplied by the facility, and wll be capable of
supporting the antenna assenbly in the required climtic
extremnes.

3.7.1.1.2.1 Performance Characteristics

The 17-foot pedestal will provide azinmuth and elevation
rotation per the follow ng requirenents:
AZlI MUTH ELEVATI ON
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GEAR RATI O 2776:1 TURN RATI O 24,347:1
CONTI NUQUS DRI VE TORQUE 6450 ft-Ib 20,500 ft-1b
PEAK DRI VE TORQUE 6450 ft-Ib 20,500 ft-1b
(Intermttent Duty)
RATED GEAR STRENGTH 7000 ft-Ib 70000 ft-1b
ANGULARTRAVEL +/- 1804 60 DEG TOTAL,

(WTH N o% TO 90%)

MAXI MUM VELOCI TY 1%/SEC 1%/SEC
COVPLI ANCE 1 X 10"RAD/FT-LB 1 x 10~ RAD/ FT-LB
DATA PACKAGE 1X SYNCHRO 1X SYNCHRO
BACKLASH 0.04 0.04

3.7.1.1.2.2 Physical Characteristics

The 17-foot pedestal will conformto the follow ng physical
characteristics (weight and size). The pedestal will be
portabl e and designed for assenbly/disassenbly by two nen.
Pedestal will nmake maxi mum use of captive hardware.

a) The total weight of the Pointing Antenna Pedestal will
be no greater than 1800 Ib.

b) The size of the Pointing Antenna Pedestal w |l be such
that the entire range of pointing angles as defined in
3.7.1.1.2.1 can be net.

3.7.1.1.3 Pointing Antenna Synchros (Azimuth and El evation)

3.7.1.1.3.1 Performance Characteristics
Both Synchros, Azinuth and Elevation (A & E) will provide:
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a. Thr ee- phase signal of 90vrms, 60Hz signifying notor
angul ar position to within 6 mnutes (0.1 degrees).

b. Null voltage for zero degrees will be 60nmV maxi num
c. |Input power will be 115 V ac.
3.7.1.1.3.2 Physical Characteristics

The Synchros will be size 23.

3.7.1.1. 4 Pointing Antenna 8ervo Mtors (Azimuth and
El evati on)

The Servo Modtors control the pointing of the antenna
reflector to the commanded position. The servo notors

provide two axis control and allow pointing of the antenna
in 360° in azinuth, and 180° in elevation from horizon to
hori zon.

3.7.1.1.4.1 Performance Characteristics

The notors wll neet or exceed the follow ng perfornmance
speci fications:

a.  Mninmm speed greater than or equal to 2080 rpm

b. Continuous stall torque equal to 5 ft.-Ib.

c. Mdtor to be equipped with integral tachoneter.

3.7.1.1.4.2 ©Physical Characteristics
The notors will neet the foll owi ng physical characteristics:
a. Manual drive capacity on extended rear shaft.

b. NEMA C face on front and rear of notor
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C. Mot or connectors to be mlitary circular locking with

mal e pins.
d.  Mtor power and data in separate connectors.

e. Qutput shaft to be configured in a keyway.

3.7.1.1.5 Pointing Antenna Servo Amplifiers (Azinuth and
El evati on)

The Servo Anplifiers boost the analog signal fromthe PCU to
the Servo Modtors.

3.7.1.1.5.1 Performance Characteristics
The anmplifiers will have the follow ng capabilities:
a. Overspeed protection.

b. Current limt.

c. CW inhibit.

d CCWinhibit.

e. Renote inhibit.

f. Torque control.

g. Velocity Control.

h. Overtenperature protection.

1. Mdtor speed pickoff.

j. Overcurrent protection for notor.
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k. Motor/anplifier will be configured in a velocity feedback
control | oop. I nput command to the notor wll be a maxi num

17.11 anps dc differential signal, wth +1.0 anpere to
result in a notor output torque of 3.04 in-lb. This control
will be linear from nmaxi mumto m ni nrum comrand voltage. The
servo anplifiers will be capable of providing a m ninum of
17.11 anps to the notor.

3.7.1.1.5.2 Physical Characteristics
The servo anpifiers shall occupy a maxi mum volune of 28 by
24 by 2 inches.

3.7.1.1.6 Pointing Antenna Limt Swtches (Azinmuth and
El evati on)

The Limt switches will provide the capability to alert
software and di sable hardware when the antenna exceeds the
designed Iimts if pointing. Limt switch wll provide the

follow ng signals:
a. 28V to OV upon reaching 300° azinuth for software alert.

b. 28V to OV upon reaching 310° azinuth for anplifier
di sabl i ng.

c. 28V to OV upon reaching 52 and 90° elevation for software
alert.

d. 28V to OV upon reaching 0° and 95° elevation for
anplifier disabling.

3.7.1.1.7 RESERVED

3.7.1.1.8 L-Band Low Noise Anplifiers (LNA)

The INAs shall anplify the RF signal received from the
satellite (4650). The LNA will introduce mninmal noise into
the signal.
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3.7.1.1.8.1 Performance Characteristics
The pointing antenna LNA assenbly will provide:

a. Redundant identical WA, electronically sw tchable

b. Gain 34.00 4B m n.

c. Gain Var. VS Freq. b 0.25 d@B nmax from 1.67-1. 72 GHz.

d. Noise figure 0.60 dB nax.

e. Power out 1dB comp 10.00 &Bm min.

f. VSWR i nput 2.00:1 nax.

g. VSWR output 2.00:1 nax.

3.7.1.1.8.2 Physical Characteristics

The pointing antenna LNA assenbly wll conform to the

foll owi ng physical characteristics:

a. Size will be no greater than 3 by 4 by 6 inches (HxWxD).

b. Weight will be no greater than 5.0 |b.

3.7.1.1.9 Up/Down Converter Assenbly

3.7.1.1.9.1 L-Band Down Converter (DC)

The Down converter shall convert the L-Band carrier (RF)

signal fromthe satellite to a |lower frequency carrier (IF),

which is then sent to the Tel enetry Receiver (1890). The L-
Band down converter wll accept inputs from 1615Mhz to
1715Mhz.

The Down Converter Assenbly will provide:

a. Redundant electronically selectable down converters.
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b. Down conversion W || provide:

1. An |IF response of 215-265MHz for an RF input of
1615-1715MHz.
3.0 dB nmaxi mum noi se figure.
65 dB nom nal conversion gain.
| nput/ Qut put VSWR of 1.5:1 maxi num at 50W
Power limting at +13 dBm.

a s W

3.7.1.1.9.2 L-Band Up Converters (UQ

The Up Converter wll receive an |IF carrier frequency test
signal fromthe IF nodulator (which receives its input from
the PCM sinmul ator or the BERT) and will convert/nodul ate the
signal to an RF frequency carrier of the L-Band. This RF
signal will be output to the Test Probe antenna on the
Antenna Reflector for wuse during Acquisition Subsystem
testing.

The Up Conversion will provide:

a. An RF response of 1690MHz for an |F input of 240MHz.

b. Bandwi dth 10MHz m ni num

c. Input power level of -20 to +13dBm.

d. Qutput power level internally adjustable to -50dBm

e. Lo rejection of 35dB m ni mum

f. Input/output VSWR of 2.0:1 maxi num

3.7.1.1.9.3 Up/ Down Converter Assenbl y Physi cal
Characteristics

The Up/Down Converter assenbly wll be mounted such that
uni npeded pointing to be required Iimts is provided.
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3.7.1.1.10 RESERVED

3.7.1.1.11 Pointing Antenna Pedestal Control Unit Assenbly
The Pedestal Control Unit (PCU) will provide for software
control of the mechanical and electrical actions of the
Pointing Antenna. The PCU consists of the conponents |isted
in the follow ng paragraphs.

3.7.1.1.11.1 pcuCentral Processing Unit Printed Crcuit
Boar d

3.7.1.1.11.1.1 Perfornmance Characteristics _ _
The Central Processing Unit (CPU) Printed Grcuit Board

(PCB) will contain the follow ng:

a. A 28002 CPU.
48K bytes of RAM
16K bytes of ROM

oo

3.7.1.1.11.1.2 Physical Characteristics
The CPU PWB will follow the physical form of the VvME bus

st andar d.

3.7.1.1.11.2 pcu bpas/pacs PCB

3.7.1.1.11. 2.1 Performance Characteristics
The DAS/DACS PCB will provide the follow ng functions:

a. An 8-bit TTL I/O port.

b. Sixteen channels of analog to digital conversion (ADC).
This conversion will be 12 bits over the range piav.

c. Two channels of digital to anal og conversion (DAC). Thi's
conversion will be 12 bits over the range piov.

3.7.1.1.11.2.2 Physical Characteristics
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The DAS/DACS will follow the physical form of the VME bus

st andar d.
3.7.1.1.11.3 PCU p1Gg/CcOM PCB

3.7.1.1.11. 3.1 Performance Characteristics
The DIG COM PCB wi I | provide:

a. Two full duplex RS232 STD ports.

b. Two full duplex RS422 STD ports.

3.7.1.1.11. 3.2 Physical characteristics
The DIG@ COM PCB will follow the physical form of the VMEbus
standard.

3.7.1.1.11.4 PCU Bynchro Converter PCB

3.7.1.1.11. 4.1 Performance Characteristics
WIIl provide conversion of tw axis single speed 115
VAC/60Hz 3-phase signal into 14 bits of TTL information.

3.7.1.1.11. 4.2 Physical characteristics
WIIl conformto the physical form of the VMEbus standard.

3.7.1.1.11.5 Pcu Conputer Motherboard

3.7.1.1.11.5.1 Performance Characteristics
The conputer notherboard will follow the VMEbus technical
speci fication unique to backpl anes.

3.7.1.1.11.5.2 Physical Characteristics
The conputer notherboard will conformto the VMEbus standard
for a seven slot backpl ane.

3.7.1.1.11.6 PCU I/0O Motherboard

3.7.1.1.11.6.1 Performance Characteristics

WIIl provide for interconnection of any signal that nust
physically connect between the conputer notherboard PCB and
I/ O connectors |ocated on the physical enclosure.
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3.7.1.1.11.6.2 Physical Characteristics
WIIl conform to the VMEbus standard physical requirenents
for backpl anes.

3.7.1.1.11.7 PcU Power NMbdul e

3.7.1.1.11.7.1 Perfornmance Characteristics
The power nodule will be capabl e of:

a. Supplying the follow ng voltages:
1. +5 VDC at 9.6 anps
2. p15 VDC at 5.6 anps
3. +28 VDC at 3.1 anps

from 1 phase 115 VAC.

b. WIIl have one p15VDC "hot" supply capable of powering the
rest of the nodul e upon receipt of a TTL latched signal

3.7.1.1.11.7.2 Physical Characteristics

The PCU Power Mdule will conform to the follow ng physica
characteristics:

a) The size of the unit will be a maximum of 6 by 16 by 28
i nches.

3.7.1.1.11.8 PCU Cooling Fans

3.7.1.1.11.8.1 Performance Characteristics

The performance characteristics for the PCU Cooling Fans
will be to circulate sufficeint air to maintain a maxi num
tenperature in the equi pment enclosure of 50°.

3.7.1.1.11.8.2 Physical Characteristics

The PCU Cooling Fans will be capable of being housed wthin
t he power distribution nodule.

3.7.1.1.12 RESERVED
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3.7.1.1.13 RESERVED

3.7.1.1.14 Fiber Optic Receivers and Transmtters

The Fiber Optic Receivers and Transnmitters provide the
conversion to and from the fiber optic |inks between the
antennas and the Processing Area. The fiber optic link is
transparent to the data path.

3.7.1.1.14.1 Performance Characteristics
The Fiber Optic Interface Assenbly wll be capable of
transmtting and receiving the foll ow ng signals:

a. An RF signal of 400 MHz bandw dth, anplitude of 1 volt pp
maxi mum with noise floor |less than -30dBm and input/output
i npedance of 50 ohns.

b. A mnimum of five serial data streans by nultiplexing.
Each channel will be RS422 standard voltage |evels, and |ess
than 1M bit/sec capacity. In addition, each assenbly wll
have a "hot" receiver ready at power on capable of receiving
a latched TTL signal signifying sequenced power-on start.

3.7.1.1.14.2 Physical Characteristics
The fiber optic interface assenbly will conform to the
foll owi ng physical characteristics:

a) The transmtters and receivers used for the analog
signals will have a maxi num size of 4 by 2 by 2 inches.

b) The transmitter/recei ver multiplexer/demultiplexers wil |l
be contained in a volume of no larger than 8 by 6 by 12
i nches.

3.7.1.1.1s Fiber Optic Cable

3.7.1.1.15.1 Performance Characteristics

Each fiber optic cable will provide the follow ng:
a. Capacity for six optical fibers.

b. Attenuation will be |ess than 4dB/Km.
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3.7.1.1.15.2 Physical Characteristics
Each fiber optic cable will conformto the follow ng:

a. Be a mninmumof 1500 ft. in |ength.

b. WII have connectors capable of passing through a
wavegui de 0.375 in. dianeter.

c. WII have a strength nenber insert.
d. WII have an environnmental |y protective jacket.
3.7.1.2 Tracking Antenna

The Tracking Antenna provides the system the capability to
receive data transmitted in either the S or L band from

polar orbiting satellites (15700). The tracking antenna
shall be able to track the polar orbiting satellite in
either autotrack or program track enabling the reception of
the transmtted dat a (440) (4580) (15590) . The

characteristics of the conponents of the Tracking Antenna
are described in the paragraph bel ow

3.7.1.2.1 Tracking Antenna Reflector
The Antenna Reflector is a 10 foot dianmeter parabolic
reflector with the RF pick-up at the focus. The tracking

antenna will be capable of being switched (automatically via
software control) between receiving L or S band signals.
The reflector will be constructed so that it is
assenbl ed/ di sassenbled in radial slices. There will be a
test probe nmounted on the antenna reflector that will allow
the insertion of test data signal into the acquisition
system

3.7.1.2.1.1 Performance Characteristics
The | o-foot tracking antenna will provide:
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a. 30.7 dBi of gain at 1680MHz with an output VSWR of 1.5:1

maxi mum 34.1 dBi of gain at 2200MHz.

b. R ght hand circul ar pol arization.

‘c. 4.0° nonminal 3dB beamwidth at 1680MHz, peak side |obes
18dB bel ow mainlobe (Sum channel) 3.5° noninal 3dB beanw dth
at 2200MHz, peak side |obes 18dB below mainlobe (Sum
channel ).

d. A sum channel response, as well as azinmuth and el evation
tracki ng responses.

e. Atest probe for systemtesting.

3.7.1.2.1.2 Physical Characteristics

The | o-foot tracking antenna will conform to the follow ng
physi cal characteristics:

a. Dianeter wll be 10 ft.

b. Weight will be 300 | b maxi num

c. Surface tolerance will be 0.040 inch RVB maxi num

d. First natural resonant frequency will be > 15Hz.

e. Reflector will be a m ninum of eight assenbl ed sections.
3.7.1.2.2 Tracking Radonme and Pedestal Assenbly

In the fixed site installations, the Radome is wused to
encl ose the antenna reflector and the electronic equipnent

that conprise the antenna assenbly. The interior of the
Radome shall be environmentally controlled (4640). The
Pedestal assenbly is the nounting structure for the entire
antenna assenbly. It will be secured to nounting pads,

supplied by the facility, and will be capable of supporting
the antenna assenbly in the required climatic extrenes.
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3.7.1.2.2.1 Performance Characteristics
The lo-foot pedestal will provide azimuth and elevation
rotation per the follow ng requirenents:

AZlI MUTH _ELEVATI ON
CEAR RATI O 390:1 TURN RATIO 1250:1

CONTI NUQUS DRI VE TORQUE 1500 ft-Ib 2500 ft-1b
PEAK DRI VE TORQUE 1500 ft-1b 2500 ft-1b
(Intermttent Duty)
RATED GEAR STRENGIH 2000 ft-Ib 2800 ft-1b
ANGULAR TRAVEL +/-400° -59 to +185°
MAXI MUM VELOCI TY 32%/sec 209%/sec
MAXI MUM ACCELERATI ON 12%/sec? 12°%/sec?
COVPLI ANCE 10'6 rad/ft-1b 1078 rad/ft-1b
DATA PACKAGE 1 x syncro 1 x syncro
BACKLASH 0.04 0.04

3.7.1.2.2.2 Physical Characteristics
The | o-foot pedestal wll conformto the follow ng physica
characteristics (weight and size).

a. The total weight of the unit will be |ess than 1500 | b.

b. The size of the wunit wll be such that the required
tracki ng novnents of the antenna reflector is supported.
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The pedest al will be portabl e and desi gned for
assenbl y/ di sassenbly by two nen. The pedestal wll make

maxi mum use of captive hardware.

3.7.1.2.3 Tracking Antenna Mnopul se Converter

3.7.1.2.3.1 Performance Characteristics
The Monopul se Converter wll provide

a. A nodul ated signal, providing azinmuth and elevation sum
and difference outputs, for the |o-foot antenna received
signal .

b. The dc power for the nonopul se scan signals wll enter
the monopulse via a mlitary qualified circular connector.
This connector will be sealed to the nmonopul se case using an
EML gasket nateri al

c. The dc power for the nonopul se converter will be +5V dc,
-15V dc and a dc return. The dc power and dc return will be
i solated fromthe nonopul se converter's case.

d. The line receiver I1C inside the nonopul se converter will
be a DS78C20J/883B.

e. Insertion loss will be less than 1.9 db over the entire
requi red frequency range.

3.7.1.2.3.2 Physical Characteristics
The covers for the monopul se converter's case will be seal ed
to the case using an EML gasket material.

3.7.1.2.4 Tracking Antenna Synchros (Azimuth & El evation)
The Synchros wll conform to the performance and physical
characteristics of paragraph 3.7.1.1.3.

3.7.1.2.5 Tracking Antenna Servo Mtors (Azinuth &
El evati on)
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The Servo Motors will conform to the perfornmance and

physi cal characteristics of paragraph 3.7.1.1.4.

3.7.1.2.6 Tracki ng Antenna Servo Anplifiers (Azimuth &
El evati on)

The Servo Anplifiers will conformto the performance and.
physi cal characteristics of 3.7.1.1.5.

3.7.1.2.7 Tracking Antenna Limt Switches (Azinmuth &
El evati on)

The Limt switches will provide the capability to alert
software and di sabl e hardware when the antenna exceeds the
designed linits if pointing. Limt switch will provide the
follow ng signals:

a. 28V to OV upon reaching 300° azimuth for software alert.

b. 28V to OV upon reaching 310° azinuth for anplifier
di sabl i ng.

c. 28V to OV upon reaching s5° and 180° elevation for
software alert.

d. 28V to OV upon reaching o0° and 185° elevation for
amplifier disabling.

3.7.1.2.8 RESERVED

3.7.1.2.9 Tracking Antenna Dual Band LNA

There will be two Dual Band LNA assenblies to provide for
enhanced systemreliability. The LNAs shall anplify the RF
signal received fromthe satellite (4650). The LNAs will
i ntroduce mnimal noise into the signal.

3.7.1.2.9.1 Performance Characteristics

The Tracking Antenna Dual LNA assenbly will provide the
foll owi ng performance characteristics:
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a. The Dual-Band (L & S) LNA assenbly wll be redundant.
The on-line selection wll be nmade automatically (via
software control) to an electronic swtch.

b. The L-band portion of the LNA assenbly wll provide
performance per paragraph 3.7.1.1.8.

c. The S-band portion of the LNA assenbly will provide:
1. Gain: 25.00 dB Mn.
2. Gain Var.: VS Freq. b 1.00dB Max from 1.6 to 2.3 GHz.
3. Noise Figure: 1.00 dB Max.
4. Power Qut: 1dB Conp 10.00 dBm M n
5. VSWR | nput: 2.00:1 Max.
6. VSWR Qutput: 2.00:1 Max.
3.7.1.2.9.2 Physical Characteristics
The Tracking Antenna Dual LNA assenbly will conform to the
physical limts in 3.7.1.1.8.2.
3.7.1.2.10 Dual Band Up/Down Converter Assenbly
3.7.1.2.10.1 L-Band Down Converter
There will be two L-Band Down Converters to provide for
enhanced systemreliability. The L-Band Down Converter wll
conform to the perfornmance characteristics of paragraph
3.7.1.1.9.1.
3.7.1.2.10.2 S-Band Down Converter
There will be two S-Band Down' Converters to provide for

enhanced system reliability. The Down converter wll
convert the S-Band carrier (RF) signal fromthe satellite to
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a lower frequency carrier (IF), which is then sent to the
Tel enetry Receiver (1890). The S-Band down converter wll

al so accept inputs from 2200Mhz to 2300Mhz (1060).

The S-Band Down Converter wll provide the follow ng
performance characteristics:

a. The S-Band Down Converter will be redundant. The on-1ine
selection will be nade automatically (via software control)
by an el ectronic swtch.

b. The S-Band Down Conversion wl| provide:
1. An I F response of 215-315 MHz for an RF input of
2200- 2300 MHz.
2. 3.0 @B nmaxi mum noi se figure.
3. 65 dB nom nal conversion gain.
4. 1 nput/output VSWR of 1.5:1 maxi num at 50W
5. Power limting at +13 dBm

3.7.1.2.10.3 L-Band Up Converter
The Up Conversion data path can utilize the L-Band Up
Converter or the S-Band Up Converter. The selected
converter will be placed in-line automatically (via software
control) by an electronic switch

The L-Band Up Converter wll conformto the performance and
physi cal characteristics of paragraph 3.7.1.1.9. 2.

3.7.1.2.10.4 S-Band Up Converter
The Up Conversion data path can utilize the S Band Up

Converter or the L-Band Up Converter. The selected
converter will be placed in-line automatically (via software
control) by an electronic swtch. The Up Converter wll

receive an |F carrier frequency test signal from the IF
nmodul ator (which received it’s input from the PCM sinul ator
or the BERT) and wll convert/nodulate the signal to an RF
frequency carrier of the S Band. This RF signal wll be
output to the Test Probe antenna on the Antenna Reflector
for use during Acquisition Subsystem testing.
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The S-Band Up Conversion W ll conform to the followng

performance characteristics:

a. An RF response of 2250 MHz for an |IF input of 240 MHz.
b. Bandwi dth of 10 Mz m ni num

c. Input power level of -20 to +13 dBm.

d. Qutput power level internally adjustable to -50 dBm.
e. LO rejection of +35 dB m ni num

f. Input/Qutput VSWR 2.0:1 maxi num

3.7.1.2.10.5 Dual Band Up/Down Converter Assenbly Physi cal
Characteristics

The Up/Down Converter assenbly will be mounted such that
uni npeded pointing to be required limts is provided.

3.7.1.2.11 RESERVED

3.7.1.2.12 RESERVED

3.7.1.2.13 Tracking Antenna PCU Assenbly
3.7.1.2.13.1 PCU CPU PCB

The PCU CPU PCB will conform to the performance and physi cal
characteristics of paragraph 3.7.1.1.11. 1

3.7.1.2.13.2 PCU pas/Dacs PCB
The PCU DAS/DACS PCB will conform to the perfornmance and
physi cal characteristics of paragraph 3.7.1.1.11.2.

3.7.1.2.13.3 PCU DIG/COM PCB
The PCU DG COM PCB will conform to the performance and
physi cal characteristics of paragraph 3.7.1.1.11.3.
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3.7.1.2.13.4 PCU Synchro Converter PCB

The PCU Synchro Converter PCB wll conform to the
performance and physical characteristics of paragraph
3.7.1.1.11. 4.

3.7.1.2.13.5 PCU Conput er Mtherboard PCB

The PCU Conputer Mtherboard PCB will conform to the
performance and physical characteristics of paragraph
3.7.1.1.11. 5.

3.7.1.2.13.6 PCU I/ O Mt herboard PCB
The PCU I/ O Mtherboard PCB will conformto the performance
and physical characteristics of paragraph 3.7.1.1.11.6.

3.7.1.2.13.7 PCU Power Modul e
The PCU Power Mdule will conform to the perfornmance and
physi cal characteristics of paragraph 3.7.1.1.11.7.

3.7.1.2.13.8 PCU Cool ing Fans
The PCU Cooling Fans will conform to the performance and
physi cal characteristics of paragraph 3.7.1.1 11.8.

3.7.1.2.14 RESERVED

3.7.1.2.15 Fiber Optic Receivers and Transmtters

The Fiber Optic Receivers and Transmitters will conform to
the performance and physical characteristics of paragraph
3.7.1.1. 14

3.7.1.2.16 Fiber Optic Cable
The Fiber Optic Cable will conform to the perfornmance and
physi cal characteristics of paragraph 3.7.1.1.15.

3.7.2 Sheltered (Enclosed) Equipnent
The conponents of the MARX |V-B system that are housed
within protective enclosures are described in the follow ng
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par agr aphs. There are two enclosed areas within the MARK

IV-B system the Processing Area and the User Station Area.
3.7.2.1 Processing Area
3.7.2.1.1 Acquisition Equipnent

The acquisition equipnent shall be dual string, so that it
can receive both geostationary and polar satellite data

i ndependently of each other (5110). The system shall be
capable of receiving any of the three geostationary
satellites with only software nodification (1170). The

frequency, bandw dth, denodul ati on, and decodi ng of the data
from the satellite shall be automatically programed based
on the selection of the satellite type (4670) (4680) (4690)

(4700). The equi pment shall require no manual adjustnents
or manipulation during nornmal operation (4720). The
acqui sition equiprment shall include enough hardware to

receive and denodul ate geostationary and polar satellites
si mul taneously (15690) (15710). The acquisition equipnent

shall include the capability to switch configuration, froma
renote |ocation, as required to receive a different
satellite (15680). The system shall include RF test

equi prrent which is to be controlled and nonitored by the
system control function (17510).

3.7.2.1.1.1 Antenna Control Unit

The System will contain two Antenna Control Units, one to
control and interface to the Tracking antenna, and a second
to control and interface to the Pointing antenna. The

Antenna Control Unit (ACU) shall control the commands sent
to the antenna assenbly, nonitor the status and position of
the antenna, and report the status to the system control
function located in the Input Conputer (1900) (1910). The
I nput Conputer will send antenna pointing/tracking commands
to the ACU, and the ACU will transform these commands into a
formthat is usable by the Interface Assenbly to control the
Ser vos. The ACU wll provide the capability for the
tracking antenna to be capable of both an auto-track nopde
and a program track node. The I nput Conputer interfaces to
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the ACU via a RS-232 interface, which is used to initialize,

command, and status the ACU
3.7.2.1.1.1.1 Antenna Control Unit (acu) CPU PCB

3.7.2.1.1.1.1.1 Performance Characteristics
W | conform to the performance characteristics of
3.7.1.1.11.1. 1

3.7.2.1.1.1.1.2 Physical Characteristics

WIIl conform to the physical characteristics listed in
3.7.1.1.11.1.2

3.7.2.1.1.1.2 ACU pig/coM PCB

3.7.2.1.1.1.2.1 Performance Characteristics
W | conform to the performance characteristics of
3.7.1.1.11.3.1 .

3.7.2.1.1.1.2.2 Physical Characteristics
W | conform to t he physi cal characteristics of
3.7.1.1.11.3.2 .

3.7.2.1.1.1.3 acu Status Mnitor PCB

The ACU Status Mnitor PCB will provide the capability to
visually monitor all necessary ACU PCB test points, as
required.

3.7.2.1.1.1.4 ACU Tracking Converter PCB

The ACU that controls the Tracking antenna will contain a
Tracki ng Converter PCB. The follow ng paragraphs describe
the unit.

3.7.2.1.1.1.4.1 Performance Characteristics

The tracking converter wll output a DC voltage for both
azimuth and elevation that is proportional to the tracking
error sum and different AM denodul ated signals.

3.7.2.1.1.1.4.2 Physical Characteristics
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WIl conformto the physical form of the VMEbus standard.

3.7.2.1.1.1.5 ACU Front Panel Interface PpcB

3.7.2.1.1.1.5.1 Performance Characteristics
The ACU Front Panel Interface wll performthe follow ng
functi ons:

a. |/0 nmenory napped addressing for all conponents that
constitute the ACU front panel.

b. Decoding of the pushbutton switch matrix on the ACU front
panel .

3.7.2.1.1.1.5.2 Physical Characteristics
The ACU Front Panel Interface PCB will be 9 in. wide by 7
in. long.

3.7.2.1.1.1.6 ACU Display 1/0 PCB

3.7.2.1.1.1.6.1 Performance Characteristics

The Acu Display I/OPCB will performthe interfacing from
TTL signals to display:

a. Three ten segnment LED bar graph displ ays.

b. Ten single LED displays.

c. Two 5-digit eight segment al phanuneric displays.
3.7.2.1.1.1.6.2 Physical Characteristics

The design and placenent of the display and controls on the
unit will conformw th the requirenments of M L-STD 1472C

3.7.2.1.1.1.7 AcU Conput er Mot herboard

3.7.2.1.1.1.7.1 Performance Characteristics
The conputer notherboard will follow the VMEbus technical
speci fication unique to backpl anes.
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3.7.2.1.1.1.7.2 Physical Characteristics

The conputer notherboard will conformto the VMEbus standard
for a seven slot backpl ane.

3.7.2.1.1.1.8 ACU |/ O Mot herboard

3.7.2.1.1.1.8.1 Performance Characteristics

WIIl provide for interconnection of any signal that nust
physically connect between the conputer notherboard PCB and
I/ O connectors |ocated on the physical enclosure.

3.7.2.1.1.1.8.2 Physical Characteristics

WIIl conform to the VME standard physical requirenents for
backpl anes.

3.7.2.1.1.1.9 ACU Power Modul e

3.7.2.1.1.1.9.1 Performance Characteristics
The power nodule will be capable of:

a. Supplying the foll ow ng voltages:
1. +5 VDC at 9.6 anps
2. p15 VDC at 5.6 anps
3. +28 VDC at 3.1 anps

from 1 phase 115 VAC

b. WII have one p15VDC "hot" supply capable of powering the
rest of the nodul e upon receipt of a TTL | atched signal.

3.7.2.1.1.1.9.2 Physical Characteristics

The ACU Power Mdule will conform to the follow ng physica
characteristics:

a) The size of the unit wll be a maxinmum of 6 by 16 by 28
i nches.

3.7.2.1.1.1.10 &acvu Cooling Fans
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3.7.1.1.1.1.10.1 Performance Characteristics

The perfornmance characteristics for the ACU Cooling Fans
will be to circulate sufficeint air to maintain a maxi num
tenmperature in the equi pment enclosure of 50°.

3.7.1.1.1.1.10.2 Physical Characteristics
The ACU Cooling Fans will be capable of being housed wthin
t he power distribution nodule.

3.7.2.1.1.1.11 acu Front Panel Switch Matrix

3.7.2.1.1.1.11.1 Performance Characteristics
The ACU Front Panel Switch Matrix will provide the foll ow ng
capabilities:

a. A 4x4 matrix of pushbutton switches and 4 single position
nonent ary pushbutton swi tches.

b. Each matrix switch will be two position.

c. Each switch wll illunminate to indicate its current
posi tion.

d. Switches will be color coded to neet the requirenents of

M L- STD-1472C.

3.7.2.1.1.1.11.2 Physical Characteristics
The design and placenment of the display and controls on the
unit will conformwth the requirenments of M L-STD 1472C

3.7.2.1.1.2 Telenmetry Receiver
The Telenetry Receiver shall denodulate the satellite data

stream |F signal received from the antenna assenbly (470)
(1055) (1930). The system shall contain two receivers

either of which can receive and denodul ate any of the six
satellite data types (1920) (4660) (15660) (15730).
The Receivers shal | provi de pr ogr anmabl e frequency,

bandwi dt h and pol arization settings to allow the reception
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of data from the six satellite sources (15720). The
receivers will be programmable via the |EEE-488 interface

and shall output status data on the |EEE-488 upon request
fromthe I nput Conputer (1940) (4750) (15670) (15740).

3.7.2.1.1.2.1 Perfornmance Characteristics
The telenetry receiver Wil | provide reception and
denodul ati on:

a. Center frequency tunable from 215-315 Miz in 100KHz
st eps.

b. Input inpedance 50 ohns with a VSWR of 2.0:1 maxi num
c. Noise figure 8dB naxi num
d. Certified to nmeet M L-STD 461B.

e. Have all mmjor characteristics controllable through an
| EEE 488 interface or front panel.

f. Wth simltaneous anplitude denodulation it wll be
capabl e of:

1. Phase denodul ation sw tchabl e.
2. BPSK denodul ati on.
g. -Will provide an Automatic Gain Control (AGC) output.
h. WIIl provide selectable filtering of AGC out put.
i. Video output inpedance will be 75 ohns .
j. Video output will be 4 Vp-p nom nal.
k. Video frequency response will be p1.0 @B through 5 MHz.

1. WIIl provide selectable filtering of video output.
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m AC power will be 115 VAC

3.7.2.1.1.2.2 Physical Characteristics
The ACU will conform to the following physica
characteristics:

a. Physical dimensions wll be:
1. 19 in. wide rack nountable.
2. 7 in. height maxi mum
3. 36 in. depth maxi num

b. Weight will be no nmore than 65 | bs.

3.7.2.1.1.3 Bit Synchronizer

The Bit Synchronizer shall receive the IF satellite data
stream from the telemetry receiver, bit synchronize to the
data, and shall output digital data and clock data to the
sel ected Frame Synchronizer (15760). The data shall be
prepared for decommutation and further processing before it
Is output to the Frane Synchronizer (480) (15750). The Bit
Synchronizer shall be renotely programmable based on
satellite selection via the | EEE-488 interface and shal
out put status on the |EEE-488 interface upon command (4760)
(4770) (15770) (15780).

3.7.2.1.1.3.1 Performance Characteristics
The bit synchronizer will neet the follow ng specifications:

a. Bit Rate: 1.0 bps to 3 Mps m ni num

b. Signal source will be selectable froman avail able two
sour ces.
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c. Input signal:

1. WIIl be 0.5V to 10 Vp-p mni num

2. WIIl experience no degradation for baseline shifts of
up to 100% p-p signal anplitude.

3. Input inpedance wll be 50 ohns.

d. Bit Synchronization: WII| acquire signals wthin 5% of
selected bit rate and SINratio of up to 12dB.

e. Phase-1ocked [oop bandw dth.

f. Programmng: Al mjor functions will be controllable
through an | EEE 488 interface or front panel.

g. Qutput Signals:

1. Data: wi Il provide data output of TTL (+3v into 50
ohns) NRz-L.

2. Cock: TTL bit rate clock (+3v into 50 ohms).
h. Input ac power 115 VAC
3.7.2.1.1.3.2 Physical Characteristics
The Bit Synchronizer will conformto the follow ng physical
characteristics:
a. D nensions:
1. 19 in. rack mountable w dth.
2. 5.25 in. maxi mnum hei ght.

3. 36 in. maxi mum depth.

b. Weight will be no nore than 45 |bs.
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3.7.2.1.X.4 Frame Synchronizer
The MARK |V-B system will contain two Franme Synchronizers,

either of which can be automatically (via software control)
placed in-line for receiving a Polar or Geostationary

satellite pass. The Frame Synchronizer will synchronize on
the raw digital data stream and clock pulse from the Bit
Synchroni zer, and will partially unpack the data to allow
the Input Conputer to receive and process it (15980). The
frame synchroni zer shall |ock-on to the data stream based on
a programmabl e pattern recognition or criteria (16010). The
data will be sent to the Input Conputer via the DR11W
interface. The Input Conputer wll initialize the Frane
Synchronizer via the |EEE-488 bus and wll comand and

status it via this interface. The Frane Synchroni zer shall
be capable of processing any of the three geostationary
satellites by sending, via the |EEE-488 bus, the specific
programmabl e paraneters for the desired satellite (1170)
(16000). The Input Conputer shall comand the Frane
Synchronizer to process data from any one of the six
satellite sources (1110) (1140) (1055) (15990) (16020). The
system shall store pixels of zero value for the image
contained during a tine period of sync |oss (16050).

3.7.2.1.1.4.1 Performance Characteristics
The Frame Synchronizer wll conform to the followng
per f ormance characteristics:

a. |nputs:
1. Data will be NRZ-L.
2. Clock will be 0° phase shifted.
3. Level wll be TTL.
4. Rate will be I bps to 10 Mops.

b. Frane/ subfranme synchronization. Al paraneters necessary
to format/frame data for the protocols defined in MARE |IV-B
System Segnment Specification SS-DVSP-907, paragraph 3.1.5.1
for:

1. GCES |-M GVAR

2. GWw S VISSR
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3. METECSAT
4, DVBP RTD
5. DVSP RDS
6. TIRCS
These paraneters will be progranmabl e/ storabl e over an IEEE-

488 STD interface.

c. Qutput will be up to 4K DVA blocks of data conpatible
with the DR11W interface tining, protocol, and signal
| evel s.

d. Input power will be 115 VAC

3.7.2.1.1.4.2 Physical Characteristics

a. Dinensions:
1. 19" wide rack nountable.
2. 5.25" high maxi mum
3. 36" deep nmaxi mum

b. Wight will be no nore than 65 | bs.

3.7.2.1.1.5 Ti me source Equi pnment

The System shall have a tinme reference with an accuracy of 1
part in 10*7 per nonth. The timng equipnent is described
in the follow ng paragraphs.

3.7.2.1.1.5.1 dobal Position system (GPB) Receiver
The GPS receiver is used to give the system a very accurate
reference tinme source (5370).

3.7.2.1.1.5.1.1 Performance Characteristics

The GPS Receiver will conform to the follow ng performance
characteristics:
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a. Receive data from the GPS satellites and generatea

reference tine pulse (IRIG-B timng data) for input into the
Time Code Transl ator.

b. Accurate to 1 in 10%7 parts in a 30 day period (5380).
c. Absolute accuracy of 0.1 seconds (5410).

d. The wunit shall be accurate to 1 mllisecond worldw de
while receiving the external timng signal and 100

mllisecond without the signal (16730) (16740).

e. The unit will contain a back-up battery power source that
will mintain the clock operation for no less than 60
m nut es.

f. The unit shall maintain the required accuracy for 30 days
wi t hout any external timng source (5390) (5400) (16720).

g. Shall not |lose any accuracy when the system |oses
external power or sw tches power sources (16750 (16760).

h. The MARK IV-B will contain the antenna required for the
reception of the GPS signal.

i. The unit will be initialized, controlled and statused via
t he | EEE-488 bus.

3.7.2.1.1.5.2 Tine Code Transl ator

The Tinme Code Translator will provide reference tine to the
I nput Conputer and to the Polar Antenna Control Unit.

3.7.2.1.1.5.2.1 Performance Characteristics

The Tinme Code Translator wll conform to the follow ng
performance characteristics:

a. Shall receive the reference tine in IRIG-B tine format
fromthe GPS Recei ver
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b. CQutput a reference time (Universal Time Code ASC I
format) on the | EEE-488 bus upon request.

c. The unit will be initialized, controlled, and statused
via the | EEE-488 bus.

3.7.2.1.1.6 KG 44 Decyrption Device
The KG 44 shall be a GFE item that wll decrypt polar
satellite data from a DVBP satellite. The KG 44 shall be

installed in accordance with the guidelines of NACSIM 5203
(770).

3.7.2.1.1.6.1 Performance Characteristics

The KG 44 Decryption Device shall conformto the performance
characteristics as follows:

a. Decrypt the encrypted DVBP data (430) (530) (740) (750)
(1055) (15950).

b. Decrypt the encrypted RTD and RDS data along with SSM/I,
SSM/T, and SSMT-2 data from the DVSP satellite (4920)
(4930) (4940) (4950) (4960).

3.7.2.1.1.7 Switch Controller/Mtrix

The Switch Controller along with the Switch Mtrix shall
provide the neans to interconnect various conponents of the
acqui sition hardware, thus providing the MARK |V-B system
flexibility in choosing the data path for receiving a
satellite pass.

3.7.2.1.1.7.1 Performance Characteristics
The Switch Controller/Matrix will conformto the performnce
characteristics as foll ows:

124



S- DVBP- 3025

Part |
08 Mar 1990
a. The Switch Controller wll control the interconnection

(utilizing the Switch Matrix) of the follow ng acquisition
hardware units:

1. The output of the IF to IF Converter wll be
swi tchabl e between the transmitting Fiber Optic Mdule for
the Polar ACU, and the transmtting Fiber Qptic Mdule for
the Geostationary ACU

2. The output ofthe receiving Fiber Optic Mdule for the
Polar ACU will be switchable between Telenetry Receiver #
1, Telenetry Receiver # 2, and the RF Power Meter.

3. The output of the receiving Fiber Optic Mdule for the
Ceostationary ACU will be swtchable between Telenetry
Receiver # 1, Telenetry Receiver # 2, and the RF Power
Met er.

4, The output of Bit Synchronizer # 1 (data, clock and
aux-1) wll be switchable between Frame Synchronizer # 1,
Frame Synchronizer # 2, KG44 # 1, KG 44 # 2, and the BERT
(15960) .

5. The output of Bit Synchronizer # 2 (data, clock and
aux-1) wll be switchable between Frame Synchronizer # 1,
Frame Synchronizer # 2, KG44 # 1, KG 44 # 2, and the BERT
(15960) .

6. The output of KG44 # 1 (data and clock) wll be
switchable between Frane Synchronizer # 1, and Frane
Synchroni zer # 2 (15960).

8. The output of KG 44 # 2 (data and clock) wll be
switchable between Frane Synchronizer # 1, and Frane
Synchroni zer # 2 (15960).

9. The input (tine strobe) to the Tinme Code Transl ator

will be swtchable between Frame Synchronizer # 1, and Frane
Synchroni zer # 2.
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10. The input (analog test data) to the Mdulator will be
swi t chabl e between the BERT and the PCM Sinulator.

b. Those switches before the Telenetry Receivers will have a
400 MHz bandwi dth, m ni num

c. Al mjor functions of the Switch Controller wll be
front panel or |EEE-488 standard bus controll able.

3.7.2.1.1.7.2 Physical Characteristics
The Switch Controller/Matrix will conform to the physical
characteristics of 5.25 by 19 by 36 inches H by Wby D.

3.7.2.1.1.8 Power Mdul e

The Acquisition equipnment power nodule wl provide power
control and switching as required for the Acquisition sub-
system It will also contain DC power supplies which
provide DC voltages to the equipnment requiring it.

3.7.2.1.1.9 Test Goup

The Test G oup for the Acquisition Hardware equipnent wll
consi st of the RF Power Meter, Bit Error Rate Tester (BERT),
Pul se Code Mbodul ation (PCM Sinmulator, Mdulator, and IF to
| F Converter.

3.7.2.1.1.9.1 RF Power Meter

The RF power neter wll provide the system wth a
nmeasurenment of the signal strength of the satellite signal
that is being received. It will be initialized, commuanded,

and statused via the | EEE-488 bus.
3.7.2.1.1.9.1.1 Performance Characteristics
a. Be capable of pulsed power neasurenents between -40 and

+10 dBm, 1-4GHz m ni num

b. WII have all major functions controllable through front
panel or an | EEE 488 standard bus interface
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The PCM Simulator will output a nodul ated test pattern that
will be up converted to a test probe antenna on one of the

satellite antenna reflectors, then brought into the system
down converted, denodulated, bit synchronized, and frane
synchr oni zed. The Input Conmputer will then analyze the test
data and report the results.

3.7.2.1.1.9.3.1 Performance Characteristics
The PcM Simulator wll conform to the perfornmance

characteristics as foll ows:

a. Once powered on, a continuous data stream will be output
to the switch matrix.

b. The output data wll be:

1. Amninumof a 256 bit repeatable pattern.

2. A data rate of up to 5 Mbit/sec.

3. BPSK nmodul ated on a 70 Mz carrier of -10d4Bm strength.
3.7.2.1.1.9.3.2 Physical Characteristics
The PCM Sinulator will be 7 by 19 by 36 (H by W by D)
maxi mum di nensi ons.

3.7.2.1.1.9.4 RESERVED

3.7.2.1.1.9.5 IF to |IF Converter

The IF to IF Converter will accept the IF carrier from the
Modul ator and output a higher -frequency |F carrier which
will be acceptable to the L or S Band Up Converter.

3.7.2.1.1.9.5.1 Performance Characteristics
The IF to IF Converter wll <conform to the follow ng
performance characteristics:

a. once powered on, a continual IF carrier will be output.
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b. The output IF carrier will be match the frequency and

characteristcs of the down-converted satellite data stream

3.7.2.1.1.9.5.2 Physical Characteristics

The IF to IF Converter will be a standard 19" rack nounted
unit with maxi nrum di mensions of 5.25 by 19 by 36 (H by W by
D .

3.7.2.1.1.10 Fiber Optic Transmitters and Receivers

The conmuni cation between the acquisition equipnment and the
ant enna equi pnent uses fiber optics. The characteristics of
the fiber optic transmitters and receivers is described in
3.7.1.1.19

3.7.2.1.2 Input Conputer
The input conputer shall accept denodul ated, partially de-
coded, satellite data from the frame synchronizer (15930).

The Input Conputer wll process the satellite data in
preparation for use by the Product Conputer, and will out put
the processed data to the Parallel Disk Unit. The | nput
Conputer will consist of the following major hardware
conponent s:

a. Four 68030 CPU boards

b. Two 16 Myte RAM boards

c. Parall el di sk host adapter

d. MultibusMultibus |nterface board

e. DR11W interface boards

f. Two | EEE- 4838 i nterface board
g. ESDI peripheral interface board

h. 5. 2/BG1"oppy di sc dri ve

j. Two 763 Moyte hard disc drives

k. VMEbus interface board pair

m Mai n computer chassis

Each of these conponents will be described in 3.7.2.1.4 and

sub- par agr aphs.
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3.7.2.1.3 Product conputer
The Product Conputer will consist of the follow ng hardware
conmponent s:
a. Three 68030 CPU boards
b. Three Nuneric Coprocessor daughter boards
c. Two 16 Moyte RAM boards
d. Parallel disk host adapter
e. Multibus to Multibus Interface board
f. Multibus Repeater
g. Serial Miltiplexer board
h. ADCCP interface board
j. Two | EEE802.3 and X. 25 interface boards
k. Two Video Display controller board sets
1. ESDI peripheral interface board
m SM to VMEbus interface board pair
n. 5.25" floppy drive
o. Two 763 Moyte hard drive

Mai n conputer chassis and Power Supply
Multibus Expansi on chassis

-

Each of these conponents will be described in 3.7.2.1.4 and
sub- par agr aphs.

3.7.2.1.4 Conputer Characteristics

Ext ensi ve hardware eval uation preceded the selection of the
MASSCOMP 6600 for the MARK |IV-B I nput and Product conputers.
The MARK | V-B MASSCOWP conputer hardware and its associ ated
peripherals are presented in detail in the followng
par agr aphs.

3.7.2.1.4.1 Chassis

Both the MASSCOW 6600 expansion and conputer chassis are
12.25 in. Hby 19.00 in. Wby 30 in. D and wei gh approx. 150
pounds (depending on specific card content). Each conputer
chassi s contains backpl anes for several bus structures, can

130



S- DVSP- 3025
Part |
08 Mar 1990
hold up to 15 user cards and one system card, provides a

140-Aamp, 5-Volt power supply, and includes fans for card and

power supply cooling. Pl acenent of cards in the backpl anes
is a function of power consunption, heat dissipation, and
bus | oadi ng. The expansion chassis contains a Multibus

backpl ane and a Multibus repeater board.

3.7.2.1.4.2 Buses

The MASSCOWP 6600 main chassis for each of the two MARK | V-B
conputers contain four physical buses, Synchronous Menory
Interconnect (SM) bus, Virtual Menory Expansion (VME) bus,
and two Multibuses. Al main chassis cards are connected to
a single 26.6 Mbytes/sec Synchronous Menory | nterconnect
(SM) backplane and to one of two Multibus backpl anes or the
VME bus. Bus contention is nediated by an auxiliary
function nodule (AFM board. The expansion chassis only
contains a single Multibus backpl ane and does not contain an
SM bus backpl ane or an AFM Two of the 68030 cpus will be
configured in the main chassis on the SM bus such that one
CPU will physically reside on each of the main chassis
Multibus backpl anes (since the Multibus Bus Interface Unit
[BIU is physically part of the CPU card).

3.7.2.1.4.3 Power Supply

The MASSCOWP 6600 power supply provides +5V at 140A, +12V at
lea, -12vV at 5a, and -5.2V at 5A regul ated power and +16V at
4A, =16V at 4A, and 24V at 2A unregul ated power. An
i nternal power-up power supply is incorporated. The power
supply is a single nodular unit with its own cooling source.

A tube axial fan evacuates out of the top rear of the
chassi s. The regul ated +5V provides power to the Miltibus.

The unit accepts 90-132 VAC, 47-63 Hz. Power factor is .75
t ypi cal

3.7.2.X. 4.4 Cooling

Air is drawn in through the front of the chassis and
exhausted out the rear. The internal fans in each chassis
nove 260.5 cubic feet per mnute (CFM air flow through the
unit, providing necessary cooling.
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3.7.2.1.4.5 Cards

Figure 13 and Figure 14 show the selected card |ayout for
t he chassis of the MASSCOW 6600 for the MARX IV-B | nput and

Product Conputer configurations. The specific card |ayout
shown neets  power, bus | oadi ng, and ot her system
requiremnents. The power consunption is easily satisfied by

the chassis power supplies. The cards selected for the MARX
I V-B are di scussed separately bel ow
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VMEBUS in_the

Main Chassis

Siot

Number BOARD DEFINITION
1 SM! to VMEbus |/F
2 JUMPER

3 C51 Host Interface Board
4 JUMPER

5 Serigl MUX Boord

6 JUMPER

7 ADCCP |/F Board
8 EMPTY

9 EMPTY

10 EMPTY

11 EMPTY

MUl TIRUS lin the
Fxpansion Chgssis

ﬁlL?rtnber BOARD DEFINITION

1 X.250ond IEEE802.3
2 EMPTY

3 X.25 ond IEEEBQ2.3
4 EMPTY

5 EMPTY

6 EMPTY

7 GA1000 (User)

8 8—Plane Video RAM
9 8-Plane Video RAM
10 8—Plane Video RAM
11 M—Bus Repeoter
12 EMPTY

15 EMPTY

14 EMPTY

15 GA1000 (Operotor)

FIGURE 13 —

S- DMSP- 3025
Part |
08 Mar 1990

MUITIBUS | in the

Main Chossis

|
E!::nber BOARD DEFINITION

1 EDS! Controlier

2 CPU #1

3 EMPTY

4 M~—bus to M—bus I/F
5 EMPTY

6 M—Bus Repeoter

7 16Mb RAM #2

8 CPU #2

9 EMPTY

10 CPU #3

11 EMPTY

12 EMPTY

13 SM! to VMEbus | /F
14 EMPTY

15 T6Mb RAM #1
16 Aux Function Module

PRODUCT COMPUTER

CARD SLOT CONFIGURATION

133



S- DMSP- 3025

Part |
08 Mar 1990
VMEBUS in the MULTI l in the
Main Chassis Main Chassis
E'S:nber BOARD DEFINITION ﬁ'l‘jr‘nber BOARD DEFINITION
1 SMI to VMEbus I/F 1 DR11W I/F #1
i EMPTY 2 cPU #1
3 C51 Host Interface Boord 3 IEEE-488 I/F #1
4 EMPTY 4 M-bus to M-bus I/F
) EMPTY 5 EMPTY
6 EMPTY 6 EDSI Controller
7 EMPTY 7 16Mb RAM #2
8 EMPTY 8 1 CPU #2
8] EMPTY 0 EMPTY
10 EMPTY 10 CPU #3
11 EMPTY 11 IEEE-488 I/F #2
17 1 SMI to VMEbus I/F
13 DR11W I/F #2
14 CPU #4
15 T6Mb RAM #1
16 Aux Function Module

FIGURE 14 — INPUT COMPUTER
CARD SIOT_CONFIGURATION

134



S- DVBP- 3025

Part |
08 Mar 1990
3.7.2.1.4.5.1 CPU Cards
Each CPU card wll <contain a Mtorola 68030 processor

operating at 33 Miz. The cPUs in the |Input Conputer contain
a Mdtorola 68882 floating point coprocessor, while the CPUs
in the Product conputer contains a Nuneric Coprocessor

daughter board for each CPU as described bel ow Each CPU
card can process approximately 6 mllion instructions per

second (MPS). Al cpus will reside on the SM bus and have
access to any address in the entire system any CPU may
read/ wite over any prinmary bus W thout overhead penalty.

CPUs share all processing tasks, under Qperating System
control, unless they are specifically set aside by
application software command for a particul ar task. One of
the cpus will always be configured as the master CPU, while
all other cpPUs are slaves to that Master. If the master CPU
fails, then another CPU can be reconfigured as the new
master, and conputing can conti nue. An entire CPU can stop
functioning, and the system wth sonme reconfiguration, can
still acconplish all functions (although in a degraded
node) .

3.7.2.1.4.5.2 Nuneric Co-Processor Daughter Board

The product conputer CPUs contain a Super Lightning Numeric
Coprocessor board for each of the three cpu’s. The Nuneric
Coprocessor provides greatly increased floating point
conput ation speed, and intrinsic function speed (i.e. SIN,
TAN, LOG etc.)

3.7.2.1.4.5.3 Menory Cards

The MASSCOMP 6600 uses a global physical nenory. Al
physical nenory is accessible to all processors. The
operating system dynamcally allocates the nenory anong
processes accordi ng to need. A wel | -desi gned cache on each
processor inproves performance by reducing the nunber of
nenory accesses. The high-speed SM bus provides for 256
Moyt es of physical address space. 128 Moytes is allocated
for nenory address space, and the other 128 Mytes is
reserved for multibus address space. As currently
configured, each MARK |IV-B conputer will be delivered with
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two 16-Mbyte nenory boards for a total of 32 Myytes for each

conput er.

3.7.2.1.4.5.4 Multibus Repeater Cards

These cards extend one of the Miltibuses in the main
conputer chassis into an expansion chassis. The expansion
chassis is interconnected to the main conputer chassis by a
pair of multibus repeater cards: however, the cable length
between repeater cards is limted to 10 feet. For this
reason, both MARK |V-B chassis are contained wthin the
single rack cabinet. Since the presence of Multibus
repeater cards is transparent to all wuser and system
software, all devices and peripherals linked to the main
chassis through Multibus repeater cards are addressed the
same as if they were attached to one of the primry Multibus
backpl anes. Bus repeater cards do, however, add 20 percent
to 30 percent to the tine it takes to get data from point to
poi nt through them As a result, high bandwidth itenms such
as disk controllers are placed in the main conputer chassis.

The card layouts as shown in Figure 10 take this into
account .

3.7.2.1.4.5.5 H gh-Resolution Video Card Sets
The graphics cards used in the MARK |V-B system are the

MASSCOWP GA1000 hi gh- per f or mance interactive col or
graphi cs/i magery subsystem These cards provi de
al phanuneric, graphic, and inmagery display capability. The

basi ¢ GA1000 board includes four 1024 x 1024 by 8 bit planes
each for dynam c graphics display. The GA1000 for the user
station display has three boards added to the set, each
containing eight 1024 x 1024 by 8 bit video nenory planes.

Each of these video nenory planes contain two buffers. Fast
updates are possible, since one buffer can be filled wth
data while the other is displayed. G aphics processors have
their own 16.7-MHz 68020 mcroprocessor and a 256-KB
graphi cs program nenory. The dedicated graphics processor
and software perform display list input and graphics
generation, offloading the majority of conpute-intensive
processing from the system CPUs. G aphi cs processors use
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hi gh- speed direct nmenory access (DMA) transfer operations to

obtain graphics commands from the systenmis main nenory.
Tot al system performance is inproved by reducing the
graphics load on both the system CPUs and the system bus.
G aphi cs processor nmenory can be configured as either 4, 12,
or 28 double-buffered planes (8, 24, or 56 total planes),
where each plane is 1024 x 1024 pi xels. The specific BARK
I V-B configuration provides 4 double-buffered nenory planes
for the operator station and 28 for the user station.

3.7.2.1.4.5.6 Enhanced Snall Device Interface Peripheral
Controller

The BARK |V-B conputer systens contain an Enhanced Small
Device Interface (ESDI) mnass storage controller card. The
controllers control the system hard disks, the floppy disks,
(and the 1/4-in. cartridge tape units, for the DIT).

The controller will perform as described in the vendor
manual :

XYLOGE CS Model 43x Peripheral Controller User's Mnual; July
1988

3.7.2.1.4.5.7 RESERVED

3.7.2.1.4.5.8 | EEE-488 Controller

The National Instrument GPIB 796 card is a high-performance
interface that supports DMA transfers to and from multibus
menory at speeds up to 500 Kbytes per second. Data bl ock
| engths can be up to 64 Kbytes. The | EEE-488 bus interface
is used in the MARK |V-B system to command/control/status
the Acquisition Equipnment connected to the Input Conputer
(1980) .

The controller wll perform as described in the vendor
manual s:

NATI ONAL | NSTRUMENTS GPIB-796 User's Manual For Revision C
GCrcuit cards (P/N 320010-01) April 1985
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MASSCOVWP NI-488/GPIB-796 |nstallation For the Massconp McC-

500 with RTU-01 (P/ N 320056-01) Sept 1985

3.7.2.1.4.5.9 Asynchronous 8erial |/O Controller (R8-232D
MUX) Cards

A high-performance serial multiplexer card supports sixteen
full duplex lines at rates up to 38.4 kbps Each port is
i ndependently programmable, and can support asynchronous
nodens. There shall be no less than four of these ports
configured as spares (1530).

The controller also provides two synchronous ports, and a
di agnostic port. The diagnostic port is connected to one of
the MASSCOW CPU s serial port, for wuse during BIT and
mai nt enance.

The controller wll perform as described in the vendor
manual :

RADSTONE SIO-4 Intelligent Serial 1/0O Controller Technical
Ref erence Manual: (Pub No. 421/HH/24937) |Issue 1, Dec 1988

3.7.2.1.4.5.10 ADCCP Interface Board

The ADCCP interface board shall provide for the receipt of
data from the AW CFEP external conmmunication |ink. The
data rate of the interface shall not exceed 9.6 Kbaud.

The board will perform as described in the vendor manual :
SI MPACT ADCCP NRM Programmer's Q@uide: (DC900-0115D), March
1989

3.7.2.1.4.5.11 | EEE802.3 and X.25 Interface Board

This board shall provide the interface for two external
comuni cation links. The Local AWS |ink uses the | EEE802. 3
interface. The Tactical Decision Aid (TDA) link shall use
the X 25 interface.

The board will perform as described in the vendor manual :
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COVMUNI CATI ON  MACHI NE CORPCORATI ON MNP-30 Mul tifunction Node

Processor Installation Guide

3.7.2.1.4.5.12 Multibus to Multibus |nterface Board

The Multibus to Multibus interface boards provide a fast
interface for the transfer of data between the Input and the
product conputer. The boards provide a software transparent
menory space that appears to the software like it is shared
bet ween the two conputers.

The board will perform as described in the vendor manual :
BIT 3 Multibus | to Multibus | Adapter Mdel 421 Manual

3.7.2.1.4.5.13 DRIW Interface Board
The DRIIW interface board provides the interface that the
i nput conputer receives the denodul ated satellite data from

the acquisition equipnent (1970). The input conputer has
two of these boards in it, one for the ingest of polar and
one for the ingest of geostationary data. The board w |l
have a data transfer rate of no less than 1 MByte/sec. |t
will be conpatible wth the industry standard DRIW
interface, and wll be hosted on the Multibus in the
MASSCOWP.

The board will perform as described in the vendor manual:
MASSCOW | KON 10077 Hardware/ Software Manual - Multibus
DR | W Enul at or

3.7.2.1.4.5.14 Parallel D sk Host Adapter Board

The Parallel D sk Host Adapter board provides the interface
between the VMEbus in the MASSCOW, and the Parallel D sk
subsystem It will support a burst data transfer rate of no
| ess than 10 Mbyte/sec.

The board will perform as described in the vendor manual :

STORAGE CONCEPTS VME/HD/51 Host Adapter User Quide

3.7.2.1.4.5.15 vME to BM bus Interface Adapter Boards
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Each of the MASSCOW conputers contains a SMIbus and a

VMEbus. The interface between these buses consists of a
board resident on each Dbus, which provide tw way
communi cati on between them  The avail abl e bandw dth between
t hese buses will be no | ess than 20 MByte/sec.

3.7.2.1.4.6 Peripherals
Each device is discussed separately as foll ows.

3.7.2.1.4.6.1 Floppy D sk Drive
The |-nmegabyte, 5.25-in. floppy disk drive is a double-
sided, double-density drive. Formatted capacity is 655.36

Kbyt es. Average track-to-track access tinme is 158 ns,
rotational latency is 100 ns, settle time is 15 nms, and head
load tine is 35 ms. Data transfer rate is 250 Kbits/sec.
The operator shall have access to this device, which

provi des him a renovabl e storage nedia (2270).

The disk drive wll perform as described in the vendor
manual :

TEAC Mbdel FD-55GFR-340/440/540 Mni Flexible D sk Drive
Specification - Rev. C

3.7.2.1.4.6.2 RESERVED

3.7.2.1.4.6.3 Hard Disk Drive

Both the Product and Input conputers contain tw 766-Mbyte
ESDI  dri ves. There are currently two interchangeable
choices for the drives, Mcropolis and Control Dat a
Corporation (CDC).

The disk drives wll perform as described in the vendor
manual :

M CROPCLI S Product Description 1560 Series 5.25" ESDI 760MB
15Mhz Rigid Disk Drive

or

CONTROL DATA Wen VI ESD Mdel 94196 disk drive CEM Manual
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3.7.2.1.5 RESERVED

3.7.2.1.6 Parallel D sk Subsystem
The Parallel Di sk Subsystemis the main data storage device

in the system It will store no less than 10 Cbytes of
dat a. It will be fault tolerant and wll contain BIT to
di agnose and isolate failures. The subsystem wll be

interfaced to both the Input and the Product Conputer. The
access tinme and data transfer rate of the subsystem wll
support the processing and timeline requirenents of the
system

The di sk subsystem will perform as described in the vendor
manual s:
STORACE CONCEPTS Concept 51 Product Description; My 1988

STORACE CONCEPTS Concept 51 Technical Description: Nov 1988

STORACE CONCEPTS Concept 51 Disk Processor Systens User's
Qui de

STORAGE CONCEPTS Concept 51 Command Description; Rev 3.14

STORAGE CONCEPTS Differential Fast Bus Interface Manual: Rev
1.0, May 1988

3.7.2.1.7 Qperator Station

The operator station will provide an interface to the system
for routine operations and testing/trouble-shooting. The
operators station will consist of a video display, keyboard,
and nmouse (16590). " The station will provide configuration
information and control, and the capability to initiate and
nmoni tor testing.

3.7.2.1.7.1 Video Mbnitor

The Video Mnitor at the operators station shall display a
1024 by 1024 full color display with a 60Hz refresh that
shall contain all data required to perform the operators
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functions (2280). The display shall be capable of being

used while the operator is wearing NBC protective nmasks
(5610) .

The Video Monitor wll perform as described in the vendor
manual s:
CANDES User Quide For Mdel 7351 19" RG Color Monitor
(CONRAC)

CANDES Mbdel 2119T 19" RG@ Color Mnitor Installation and
Qperating Instructions: April 1987

3.7.2.1.7.2 Keyboard and Myuse

The Keyboard and Muse at the operators station shal
provide the nmeans to input the required actions to perform
the operators functions (2250) (2260). The al phanuneric
portion of the keyboard shall neet the requirenents of MIL-
STD- 1280 (16600). The keyboard shall have no |less than 10
user progranmmable function keys and shall support no |ess
than the 96 ASCI| character set (16610).

3.7.2.1.7.3 Audible Alarm
An Audi ble Alarm shall be provided at the operator station

for indication to the operator the a fault/failure,
requiring immediate action, can be given. The pitch and
tone of this alarm shall be adjustable under software

control (16820).

3.7.2.1.8 Processing Area Uninterruptible Power System

The Processing Area Uninterruptible Power System (UPS) in
the processing area shall provide the system with clean,
high quality, wuninterrupted power during operation (610)

(5750). The UPS shall condition the primary |ocal power
(5760) . The UPS shall continue to provide power to the
system in the event of a primary power failure until the

system can be shut down or until primary power is restored.
The UPS shall supply power for up to 5 mnutes, with growth
for power up to 15 mnutes (5770) (5780). THe UPS shall
have a load capacity of at least 125% of the worst case
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maxi mum | oad of the system (5800). The UPS does not supply

back-up power to the ECU or the Antennas (5790).

The UPS will perform as described in the vendor nanual s:

BEST POMNER Ferrups FC7.5, FCl10, FC15KVA Owner's Manua
(LTSB337); Jan 1989

BEST PONER  FC7.5, FCl0, FC15KVA  (Options Techni ca
I nformati on: Jan 1989

BEST PONER FC7.5, FC10, FC15KVA Service Manual; April 1989

3.7.2.1.9 Analog Environnmental Sensors

The Environnental Sensors will provide inputs to the PEMJ of
the |l ocal outdoors climte and the processing area climte.

The sensors will neasure the tenperature and hum dity inside
and outside the system and neasures the baronetric pressure
inside the processing area. The sensors will output signals
to the PEMJ which convert theminto digital data and outputs
it to the Data Archive Conputer. The three sensor units are
descri bed bel ow,

A. Processing area tenperature and hum dity.
The sensor unit will be a wall nounted package wth

115 VAC power supplied to it, and with outputs of
two 4-20 Ma signals, one for tenp. and one for

hum dity. The accuracy of the unit wll be +/-
0.4°F and +/- 2%RH. The range of neasurenent of the
unit will be =-30°c to +70°c for the tenperature, and

0O to 100%for the relative humdity.

B. Processing area Baronetric pressure

The sensor unit will be a wall nounted package wth
12 VDC power supplied to it, with an output signal
of 2.9 to 5.31 volt DC corresponding to a

neasurenent range of 600 to 1100 M. The accuracy
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of the unit will be +/-.9 Mb. The unit will operate

over an anbient tenperature range of -10°9C to +50°c.
C. Qutdoors anbient tenperature and humdity
The sensor unit will be a wall nounted package wth

115 VAC power supplied to it, and with outputs of
two 4-20 Ma signals, one for tenp. and one for

hum dity. The unit will be nounted on the inside of
an exterior wall, with a one inch dianeter
penetration through the wall for the sensor probe to
reach the outside environment. The accuracy of the
unit will be +/- 0.4°F and +/- 1.5%RH. The range of
measurement of the unit will be -50°C to +150°C for
the tenperature, and 0 to 100% for the relative
hum dity.

3.7.2.1.10 Power Entry Panel

The Power Entry Panel wll be the entry point for the
primary power to the system It shall protect the system
from power  surges, HEMP effects, and el ectromagnetic

environnmental effects (E3). The power entry panel shall
accept power from any outside source of three-phase power,
120/208 volts +/-10%, at 50/60 Hz +/-5% Vol tage waveform
deviation factor shall not exceed ten percent and maxi num
transient voltage anplitude (for period under five mllisec)
shal | not exceed +/-30 percent of nom nal.

3.7.2.1.11 Signal Entry Panel

The Signal Entry Panel wll be the entry point for the
signals to and from the Processing Area. It shall protect
the system from surges, HEMP effects, and E3 effects.

3.7.2.1.12 Environnental Control Unit (ECU)

The ECU shall control the environment within the processing
area to allow normal operation of the system and confort of
the operating personnel (600). The ECU shall be equipped
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with replaceable air filters that shall have a mninmum air

filtration efficiency of 70% per the paragraph of F-F-310
entitled "Filter, Two Inch Nom nal Thickness" and be tested
in accordance with paragraphs of the sane specification
entitled "Test Procedure", "Initial Efficiency" and "Dirt
Hol di ng Capacity" (5420) (5430).

3.7.2.1.13 Processing Area Enclosure
The MARE |V-B system equi pnment shall be housed within an

enclosure that will provide protection from E3 effects and
all environnental conditions as specified herein (602)
(604). The MARE |V-B system shall not have any TEMPEST

requi rements (606).

3.7.2.1.14 Power Distribution 8ystem
The power distribution systemof the MARE | V-B shall provide

power to all equipnent as needed. It shall ensure the
orderly power-up and power-down of the system equipnent
(16960) . It shall permt the power-up of the system by a

single operator/user action from a renote l|ocation or the
user station (16950) (16970).

3.7.2.1.15 Processing Area To User 8tation Fiber Optic Link
The Fiber Optic Receivers and Transmtters will provide the
conversion to and from the fiber optic links between the
antennas and the Processing Area. The fiber optic link wll
be transparent to the data path.

The function and perfornmance of the fiber optic transmtters
and receivers will be as described in the follow ng vendor
docunent s:

OPTELECOM Model 5000A and 5000E Rack Munted Chassis User's
Manual (P/N. UM 8J) Jan 1986

OPTELECOM System 5000 Power Supplies User's Manual (P/ N UM-
8F) oct 1987
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OPTELECOM Mbdel s 5050, 5051, and 5052 Hi gh Speed Fiberoptic

Analog Transmitter/Receiver Units, System 5000 Conpatible
(P/IN. UM 25) Jan 1985

OPTELECOM Model 504x RS-423/TTL Fi ber Optic
Transm tter/Receiver, System 5000 Conpatible (P/N. UM 31)
March 1986

OPTELECOM Model 5060 RS-232 and RS-422 6-Channel Miltipl exer
User's Manual (P/N. UM 59) Dec 1987

OPTELECOM Model 5005A |- Channel Interface Harness (P/N. UM-
81(1)) July 1986

OPTELECOM RGB/Triple cVvBS Fiber Optic Transm ssion System
Model s 3252TTT and 3252RRR and Model s 5052TTT and 5052RRR
(P/IN. UM 56) July 1988

3.7.2.2 User Area

The equi pnent that will make up the User Area are described
in the follow ng paragraphs. The user station shall consist
of a video display, keyboard, and nouse (12240). The user
station shall be confortably operated (12260). The user
station can be |located within the |ocal weather facility.

3.7.2.2.1 Video Mbnitor

The Video Monitor at the users station shall display a color
i mge of 1024 by 1024 or 512 by 512 pixel display with a
refresh rate of 60 Hz, that shall contain all data required
to performthe user and operators functions (4390) (12320).
A single pixel of a 512 by 512 display shall be visually
| ocat abl e (12340). The display area shall be no less than
10 inches vertical by 10 inches horizontal (12310) (12470).
The display shall be capable of being used while the user is
wearing an NBC protective mask (5610). The unit shall have
user adjustable brightness and contrast (12350). The
adjustnent of the brightness and contrast shall not affect
t he di splay operation (12590).
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The video nonitor will perform as described in the vendor

manual s:
CANDES User @uide For Mdel 7351 19" RG Color Monitor
(CONRAC)

CANDES Mbdel 2119T 19" R Color Mnitor Installation and
Qperating Instructions: April 1987

3.7.2.2.2 Keyboard and Mouse

The Keyboard and Mouse at the user station will provide the
means to input the required actions to perform the operator
functi ons. The al phanuneric portion of the keyboard shal
neet the requirenments of ML-STD 1280 (12530). The keyboard
shall have no less than 10 user progranmable function keys
and shall support no less than the 96 character ASC | set
(12540) (12550). The nmouse shall provide the wuser the
capability to nove the cursor to a single elenment on the
vi deo di splay (12520).

3.7.2.2.3 Color Printers

The Color Printer shall provide the system wth the
capability to produce high quality, high resolution color,
or gray scale hard copies of products as conmanded by the
user (2290) (4400). The resolution of the printer shall be
no less than that of the video display and shall be no I|ess
t han 300 pi xels per inch (15090) (15110). The printer shal

support no less than 128 separate colors (15120). The
printer shall support no less than 32 gray shades when
operating in nonochrone node (15100). The image size shall
be no less than 8 by 8 inches on an 8.5 by 11 inch nedia
(15140). The image shall remain usable after one hour of
exposure to full sunlight (15150). The user station wll
have two color printers, of which one will be in use at any

given tine, wth the other configured as a spare. There is
a user controlled manual switch that controls which of the
two printers is the one in use.
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The printer will perform as described in the vendor manual s:

SEl KO CH5500 Color Printers Parallel |Interface Technical
Specification (Doc No. C3-MTS03), March 1989

SEI KO CH5500 Color Printers Parallel Interface User's Quide
(Doc No. €5-MUGO02), March 1986

SElI KO CH5500 Color Printers User's Quick Reference Quide

SEI KO  CH5500 Col or Printers Print Engi ne  Techni cal
Specification (Doc No. C3-MTSO0l), Dec 1988

SEl KO CH5500 Col or Printers Video Interface Technical
Specification (Doc No. C5-MTS02), Dec 1988

SEI KO CH5500 Color Printers Mdified Centronics Parallel
Interface Programm ng Manual (Doc No. C3-MPMO1l)

3.7.2.2.4 Data Archive Conputer

The Data Archive Conputer will perform the archive of user
selected data and wll provide the control of the color
printers. The inmage to be printed will be sent to the Data
Archive conputer from the Product conputer, and then to the
Printer from the Data Archive Conputer. The data to be
archived will be sent to the Data Archive conputer from the
Product Conmputer, and then to the Archive tape for storage.

The unit wll performas described in the vendor manual s:
SEAGATE ST138R Disk Drive Product Manual; (Man No. 36045-
002), Rev D, May 1989

VESTERN D @ TAL WD1006V-SR2 W nchest er/ Fl oppy D sk
Controller: (Doc No. 79-000291), May 1988

M CROFRAME 386 AT Modtherboard Hardware Installation and
Techni cal Reference Manual : June 1988
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WSE WY-995 Intelligent Miltiuser Interface Board User's

Qui de

3.7.2.2.S RGB to NISC Video Converter/Encoder

The R@& to NISC converter/encoder wll receive the high-
resolution video fromthe Product Conputer, and shall out put
standard NTSC RS-170 format video that is conpatible wth
standard comercial video equi pnent (12560) (12250).

The unit will perform as described in the vendor manual s:
FOLSOM Monarch Col or Graphics Converter Mdel 8708 Techni cal
Manual (P/ N 8708904), July 1989

FOLSOM Monarch Color Graphics Converter Mdel 870862,
Qperating Instructions; July 1988

3.7.2.2.6 User Area Uninterruptible Power System

The UPS in the user station area shall provide the system
with clean uninterrupted power during operation (5750). The
UPS shall condition the local primary power (5760). The UPS
shall continue to provide power to the system in the event
of a primary power failure until the system can be shut down
or until primary power is restored. The UPS shall supply
power for up to 5 mnutes with growh of up to 15 mnutes
(5770) (5780).

The UPS will perform as described in the vendor nanual s:
BEST PONER Options for the RM1,1.5, and 2 KVA M cro-Ferrups
Model s, Technical Information (TIR 136, 144, 122, 245, 350)
March 1989

BEST POMNER RM1-2KVA Racknount Owner's Manual; Feb 1989

BEST POMNER Owner's Installation and Qperation Manual for
RM1, 1.5, and 2 KVA nodels; Feb 1989

BEST PONER RM1-2KVA Servi ce Manual : July 1989

3.7.2.2.7 Data Archive Tape Unit

149



S- DMSP- 3025

Part |
08 Mar 1990 _ '
The wuser station wll have a data archive tape wunit
interfaced to the data archive conputer system The tape

unit will store no less than 12.3 CGbytes of data on a single
cassette tape. The cassette tape will be renovable and wll
be an industry standard cassette. The tape unit shall store
the products for an eight hour shift (8340).

The tape unit wll perform as described in the vendor
manual s:

SUWUIS User's Installation and Operation Manual: Rev 02,
April 1988

SUMMUS |Interface User's Manual (Man No. IMG-002), Rev 2, Feb
1989

SUMIS Speci fications Manual (Man No. SMG-001), Rev 1, Sept
1988

SUMWS PC User's Manual (Man No. UMGDPC-001),

SUMMUS AT Host Adapter Reference Manual (Man No. UM442ATC-
001), Rev 1, March 1989

3.7.2.2.8 Environmental Control Unit

The ECU will control the environment within the user area to
allow the normal operation of the system and confort of the
user and operating personnel.

3.8 Precedence

In the event of conflict between the provisions of this
specification for the MRX IV-B and other referenced

docunments, the follow ng precedence shall apply:

The System Segnent Specification
The Statenent of Wrk

This Specification

Docunents referenced herein.

o 0 T o
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4, QUALI TY ASSURANCE PROVISIONS
4.1 Ceneral

4.1.1 Responsibility for Tests

Testing shall be conducted at the contractor facility in
Austin, Texas; or at the facility specified in the System
Test Plan (STP). Tests will be wtnessed by contractor
Product Assurance (PA) personnel and by the Governnment as
appropriate and will neet the requirenments of M L-Q 9858A.

4.2 Quality Conformance |nspections
The MARK I1V-B shall be tested to verify conformance to all

requirenents in Section 3 of this specification. The
contractor shall wuse the verification methods described in
the follow ng subparagraphs. The MARK [V-B shall be

subjected to the verification/denonstration tests as shown
in the MARK |V-B Requirenents Traceability Matrix (RTM to
ensure satisfaction of t he requi rements  of this
speci fication.

4.2.1 Verification

The verification met hods defined in the foll ow ng
subpar agraphs establish how each verification/confornmance
requi r enent shal | be net : | nspecti on, Anal ysi s,
Denonstration, and Test.

4.2.1.1 Inspection

An observation or examination of the item against the
applicable docunentation to confirm conpliance wth
requiremnents.

4.2.1.2 Analysis

A process used in lieu of or in addition to testing to
verify conpliance with specifications. The technique
typically i ncl udes interpretation or interpolation /

extrapol ation of analytical or enpirical data under defined
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conditions or reasoning to show theoretical conpliance with

stated requirenents.

4.2.1.3 Denonstration

An exhibition of the operability or supportability of an
item under intended service-use conditions. Denonstrati ons
may be acconplished by conputer simulation.

4.2.1.4 Test

An action by which the operability, supportability,

performance capability, or other specified qualities of an
item are verified when subjected to controlled conditions
that are real or sinulated. These verifications may require
use of special test equipnment and instrumentation to obtain
guantitative data for analysis as well as qualitative data
derived from di splays and indicators inherent in the iten(s)
for nmonitor and control

4.2.1.5 ¥Not Applicable”

Use of the term "Not Applicable" (NA) shall be limted to
t hose paragraphs/ paragraph headings for which there is no
met hod of verification or where verification is acconplished
i n subparagraphs.

4.2.2 Conponents

Before assenbly, all active conponents, subassenblies, and
assenblies shall have been inspected, tested, and accepted
in accordance wth their respective specifications and
dr awi ngs.

4.2.3 Environnental Stress Screening
ESS is perfornmed by quality assurance test technicians on

each Newly Developed Conponent. As the MARK [|V-B
devel opnent program progresses, ESS performance data will be
collected and plans for production ESS wll be devel oped.

Alternate vibration nmethods or thermal cycle profiles wll
be evaluated for optinmmresults.
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5. PREPARATI ON FOR DELI VERY

5.1 Levels of Protection

The MARE |V-B equipnent shall be prepared for initial
delivery to the Government in accordance with the applicable
| evel s of preservation, packaging, packing, and narking
specified in ML-P-9024G

6. NOTES

6.1 Acronyns

The acronyns listed below include all those used in this

speci fication. The list also includes nost of those used in
docunents relating to this specification.

2-D Two Di nensi onal

3-D Thr ee Di nmensi onal

A, operational availability

Ay i nherent availability

ACU Antenna Control Unit

ADCCP Advanced Data Comm Control Procedure

ADP Aut omatic Data Processor

AFB Air Force Base

AFCC Air Force Conmuni cation Command

AFGNC Air Force G obal Wather Central

AFM auxi liary function nodul e

AFR Air Force Regul ation

AFSC Air Force Space (System) Command

AG Aer ogr aphers Mate

ALMEDS Al aska Meteorological D stribution System

AMSU Advanced M crowave Sounding Unit (NOAA
Sensor System

APDS AWDS Product Driver Subsystem

ASAR Aut omat ed Support Assistance Request

ASAS Al Sources Analysis System

ASCI | Anerican Standard Code for Information
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ATC
AVHRR

AVWDS
AWN
AWS
BER
BERT
BF
BPI
BIT
Bl TE
Bl U
BPS
BPSK
BRDF

BWOFS

clp
C,S

CCTV

CFEP
CFM

CH

CI

Cl DE
CM
CM/Hr
CMNR
COMEDS
COVBEC
CONCAP
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I nt er change

At nospheri ¢ Soundi ng Dat a- Tenperature Data
Recor ds

Air Training Comrand

Advanced Very H gh Resol uti on Radi oneter
(NOAA Sensor System

Aut omat ed Weat her Distribution System
Aut omat ed Weat her Net wor k

Air Weat her Service

Bit Error Rate

Bit Error Rate Tester

Bl ank Frane

Bits per inch

built-in test

built-in test equipnent

Bus Interface Unit

Bits per second

Bi phase Shift Keying

Bi directional Reflectance Distribution
Functi on

Battlefield Wather Cbservation and
Forecast System

command and control processor

Command and Control and Conmuni cati on
Segnment

Cel si us

closed circuit television

Contract Data Requirenents List
Conmuni cations Front End Processor
cubic feet per mnute

Cel I Hei ght

Configuration Item

Conbi ned I nformation Data Exchange
Centineters

Centinmeters per Hour

Common Mode Noi se Rej ection

CONUS Meteorol ogical Distribution System
Communi cations Security

Constituent Capability
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CONUS Continental United States
COTS Conmrer ci al - O f - The- Shel f
CPCI Conput er Program Configuration Item
cps characters per second
CPU Central Processing Unit
CRT Cat hode-ray tube
CSR Control and Status Register
csc Conput er Sof t ware Conponent
cscI Conputer Software Configuration Item
cw Cell wdth, Coud Wter
dB/K Deci bel s/ degree Kel vin
dBm Deci bel s, Power (10 Log P1/P2) referenced

to one mlliwatt
dBmi Effective radi ated power in decibels above

one mlliwatt referenced to an isotropic
antenna with gain of 1

DBMS Dat abase Managenent System

dBW Deci bel s, Power (10 Log P1/P2) referenced
to one watt

DCA Def ense Contracts Agency

DCS Deputy Chief of Staff

DD Dewpoint Depression (in % sup o O

DDN Def ense Data Network

Deg Degr ee

DVA Direct Menory Access; Defense Mapping
Agency

DVEP Def ense Meteorol ogical Satellite Program

DVDM Direct Mbde Data Message

DVSP Def ense Meteorol ogical Satellite Program

DVBS Def ense Meteorol ogical Satellite System

DNA Def ense Nucl ear Agency

DoD Departnent of Defense

DTSS Di gital Topographi cal Support System

DTT Devel opnent Tactical Term nal

E3 el ectromagnetic environnmental effects

ECC Error Correcting Code

EDAC Error Detection and Correction

EDM engi neeri ng devel opnent nodel

EFTO Encrypted for Transm ssion Only
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El RP
EMC

EML

EMP

ENVI ROSAT
E-O

EP

ESDI

ESS

ET

ETC
EURMEDS
EVOM

F

FAX

FB

FED- ST
FFD

FFI

FFT

FM

FM FM
FLAPS
FNOC
FQT

GHz

GCES

GCES- NEXT
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Ef fective Isotropic Radi ated Power

El ectromagnetic Conpatibility

El ectromagnetic Interference

El ectromagnetic pul se

ENVIROnmental SATellite

El ectra- Opti cal

Envi ronnental Paraneters

Enhanced Smal|l Device Interface
environnmental stress screening

El ectroni ¢ Techni ci an

El apsed Ti ne Count

Eur opean Meteorol ogical D stribution System
El ectronic Warfare Control Mbodul e

Fahr enhei t

Facsim |l e

Formatted Binary

Federal Standard

Fraction of Failure Detected

Fraction of Failure Isolated

Fast Fourier Transform

Frequency Modul ation

Dual Frequency Modul ation

Force Level Automated Pl anning System
Fl eet Nunerical GOceanography Center
Formal Qualification Testing

Feet

Fi scal Year

@ obal Area Coverage

Gover nnment Furni shed Equi pnent

Gover nnent - furni shed information

Gover nnent Furni shed Property

G gahertz (10%Hz)

Ceostationary Meteorol ogical Satellite
(Japan)

Ceost ationary Operational Environnental
Satellite (U.S.)

The GOES | through M satellites
Acronym for planned Soviet geostationary
satellite
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GPS
GT
GVAR
HF
HFRB
HGSG
HENP
HOL
HRPT

I/0
I/F

| CD

| DD

| F
ILS
In
In/Hr
I0C
IR

I RS
IS
1SS

| TDA
JSI PS
JVA

Kg

Kts
KVA
L- BAND
LAC

Lat
LDT
LED
LF
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A obal Positioning System

Gai n/ Syst em Tenper at ure

GCES | - M VARiable Data Transm ssion For mat
H gh Frequency

H gh Frequency Regi onal Broadcast
Harris Governnent Systens G oup

H gh- Al titude El ectromagnetic Pul se
H gher-order |anguage

H gh Resol ution Picture Transm ssion
Hori zontal Wather Depiction

Hertz (cycles per second)

| nput / Qut put

Interface

Interface Control Docunent

I nterface Design Docunent

I nt er nedi ate Frequency

I ntegrated Logistics Support

I nches

I nches per Hour

Initial Operational Capability

I nfrared

Interface Requirenents Specification
Interface Specification

I nstructional Software System
Integrated Tactical Decision Ad
Joint Services |Inmagery Processing System
Japan Met eor ol ogi cal Agency

Degrees Kel vin

Ki | ogr ans

Ki | onet er

Knot s

Ki | o- Vol t s- Anper es

Frequency Range Between 0.39 and 1.55 GHz
Local area coverage

| ocal area network

Lati tude

Logistic Delay Tine

[ight emtting diode

Li ght Fi ne
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IMSC
LOL
Lon
LR

LS
LS-2D
LSA
LSB

LSSF
LUT

Mrax
VBA
VBPS
MBar
VDEMO
METSAT

M L- STD
M PS

MM/Hr
MMH/OH

MOLS

Mph
M S
M5B

M5C
MSD
MSP
MSS

MIBCF
MIBCVA
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Lockheed M ssiles & Space Co., Inc.

Lower - Order Language

Longi t ude

Low Resol ution

Li ne-repl aceabl e unit

Li ght Snoot h

2-Di nmensi onal |y Snoot hed Li ght = Snooth
Logi stic Support Analysis

Least Significant Bit

True Sync Frane

Li ne Sub- Sync Frane

Look-up Tabl e

Meters

Maxi mum Corrective Mintenance Tine
Multibus Adapter

Mega Bits Per Second

MIIlibars

Mai ntai nability Denonstration

Met eorol ogi cal Satellite

Megahert z

Mle

Mlitary Standard

mllion instructions per second
MIlimeters

MIIlineters per Hour

Mai nt enance Manhour s/ Operating Manhour
Man- Machi ne Interface

Mul ti spectral Qperational Linescan System
Modal CQutput Statistics

M| es per Hour

Meters per Second

Most Significant Bit

Met eorol ogi cal Satellite Coordinator
M ssion Sensor Data

M ssion Sensor Processing

Mul tispectral Scanner; M ssion Support
System

Mean Tine Between Critical Failures
Mean Tinme Between Corrective Mintenance
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MTBF
MTBFA
MTF

MITR
Mode A
Mode AAA
NBC

NDI

NEPH
NESDI S

NESS
NM

N M
NCAA

NCSC

NRL

NRZ- L
NRZ- S
NTSC
OCR- AWDS

aT
as
CPEVAL
OT&E
PACMEDS
PCM
PCU
PEMUJ

PI DS
PLA

PM

PM

PMD
PMI
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Acti on

Mean Tinme Between Failure

Mean Tinme Between Fal se Al arns

Modul ati on Transfer Function

Mean Tinme to Repair

Current GCES data fornmat

Expanded GOES data fornat

Nucl ear, Biological and Cheni cal

nondevel oprent itens

Nephanal ysis (O oud characteristics)
NOAA' s National Environmental Satellite,
Data and I nformation Service

Nati onal Environnental Satellite Service
Nautical Mle

Nautical Ml e(s)

Nat i onal Cceanographi c and At nospheric
Admi nistration (US Departnent of Conmerce)
Naval COcean Systens Center

Navy Research Laboratory

Non- Ret ur n- To- Zero Level

Non- Ret ur n- To- Zero Space

Nati onal Tel evision Standards Convention
Optical Character Reader-Autonmated Wat her
Di stribution System

Operations G ound Equi prent

On-the-Job Training

Operational Linescan System

Operational Eval uation

Qperational Test & Eval uation

Pacific Meteorological Distribution System
Pul se Code Mbdul ati on

Pedestal Control Unit

Power and Environnmental Monitoring Unit
Prime Item Devel opnent Specification
Programabl e Logic Array

preventive maintenance

Phase Mbodul ati on

Preventive Mintenance Downti ne

Photo Multiplier Tube
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PCES Polar Orbiting Environmental Satellite
POM Program Qoj ecti ve Menorandum
PPL Provi sioning Parts List
PQT Prelimnary Qualification Testing
PROFS Program for Regional Cbservation and

Forecasting Services (NOAA Environnent al
Laboratory O fice in Boul der, Col orado)

PSD Power Spectrum Density

PSK Phase Shift Keying

PUI Proj ect Unique ldentifier

PV\B printed wiring board

QPSK Quadri phase Shift Keying

RAM random access nenory

RATT Radi o Tel ephone Tel et ype

RBA Rel ative Byte Address

RBS Regi onal Broadcast System

RDS Real Tinme Data Snooth

RF Radi o Frequency

RGB Red- G een- Bl ue

RHCP Ri ght-Hand Circul ar Pol arization
ROM Read Only Menory: Rough Order of Magnitude
RTD Real Tinme Data

RTM Requi rements Traceability Matrix
RTNEPH Real Tinme NEPH anal ysis

RWM Rel ocat abl e W ndow Mbdel

S- BAND Frequency Range Between 1.55 and 5.2 GHz.
S/ N Si gnal -t o- Noi se

SA Surface Airway (hourly)

SAC Satellite CSC

SATCOM satellite communication

scc Serial Communi cations Controller
SCN Specification Change Notice

Sec Second

SD Space Division (US Air Force)
SDC Space Data Corporation

SDF Stored data fine

SDS Stored data snooth

SESC Space Environment Services Center (NOAA)
SEU Singl e Event Upset
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TECHEVAL
TERDAT
TESS
TF

TI DS
TIP

TI ROS
™
TMSS
TOPS
TOR
TOVS

TRI - TAC
TS

TS- 2D
TSEC
T/SSP
TW

UA
UGDB( F)
UHF
UPS
USA
USAF
UsMC
VAS

VF
VI P
VI SSR

VLSI
WEFAX

woC
WSCI D
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Techni cal Eval uati on

Tertiary Data

Tacti cal Environnmental Support System
Ther mal Fi ne

Tactical Inmagery Di ssem nation System
TIRCS I nformation Processor
Television/InfraRed Obital Satellite
Themati ¢ Mapper

Tactical Meteorological Satellite System
Ther nodynam ¢ Ccean Prediction System
Techni cal Operating Report

TI ROS Qperational Vertical Sounder (NQOAA
Sensor System

TRI - Servi ce TActical Communi cation System
Ther mal Snoot h

2-Di nmensi onal |y Snoothed Thermal - Snooth
Transm ssion Security

Tel emetry Special Sensor Frane

Tactical Weather Intelligence

Upper Air

Uni form Gi dded Data Base (Field)

U tra-H gh Frequency

Uni nterrupti bl e Power Supply

United States of Anerica

United States Air Force

United States Marine Corps

VI SSR At nospheri ¢ Sounder (NOAA Sensor
Syst en

Vi deo Frane/ Voi ce Frequency

VAS | mage Processor

Visual -Infrared Spin Scan Radi oneter (NOAA
Sensor System

very large scale integration

Weat her Facsim |l e

Worl d Meteorol ogi cal O ganization
Wng Qperations Center

Warfare System Controlled Interface Draw ng
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SFD
SFWDE
SGDB
SG.S

. SIDS

SM
soC

SOwW
SQE
SRS
SRU
SSM/1

SSM/T

SSM T- 2

sSSP
SSP/V
SSS
STD
STE
STL
STS

Si
TACC
TACS
TACTERM
TAF

TBD
TBR
TBS
TCHTG
TCHTW
TDA
TDP
TDR
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Store and Forward Dat a

Standard Formats for Wather Data Exchange

Satellite d obal Data Base

Satellite Gound Link System
Satellite Imagery Dissem nation System
Synchronous Menory | nterconnect
System Qperational Concept: Satellite
Qperations Center

St at enent of Work

Software Quality Eval uation

Sof tware Requirenents Specification
shop repl aceabl e unit

Speci al Sensor, M crowave/l mager (DVBP
Sensor Systen)

Speci al Sensor, M crowave/ Tenperature
Sounder (DWVSP Sensor System

Speci al Sensor, M crowave/ Water Vapor
Sounder (DMSP Sensor Systen)

Speci al Sensor

Speci al Sensor/ Vi deo Frane

System Segnent Specification

Software Test Description

Speci al Test Egui pnent

Surface Tenperature Over Land

Surface Tenperature Over Snhow
Silicon

Tactical Air Control Center

Tactical Air Control System

Tacti cal Term nal

Term nal Aerodrone Forecast

Bri ght ness Tenperature

To be Determ ned

To be Revised

To be Specified/ To Be Supplied

Techni cal Training G oup

Techni cal Training Wng

Tactical Decision Ad

Tactical Data Processor

Tenperature Data Record
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10. APPENDI X | = Boftware Devel opnent and Mai nt enance

10.1 Devel opnent Tactical Term nal Equipnent

The Devel opnent Tactical Termnal (DIT) equipnent wll
consist of a standard MARK |V-B tactical system wth
addi ti onal equipnent integrated to allow the devel opnent of

new software and data bases etc., and to allow the
nmonitoring of the performance of the Input and Product
Conput er bus characteristics. Thi s additional equipnment is

described in the foll ow ng paragraphs.

10.1.1 Processing Area

The Product conputer in the Processing area shall have an
added reel-to-reel g-track tape drive. This tape shall allow
for the fast |oading and unl oadi ng of |arge anounts of data,
and the input of Air Force or Navy data tapes for database
generation, and distribution.

The sane interface as used in the MARK |IV-B system between
t he Database Mnagenent Function and mass storage devices
shall be wused locally for data archival and retrieva

(18100). As a goal, disk drives of the sane type as used in
the operational MARK |V-B shall be conpatible wth the
devel opnment tactical termnal (18110).

A hi gh-speed nodem shall be provided to transmt and receive
data with outside users (18120). Additional hard copy units
shall be in the DIT capable of producing copies of weather
products and al phanuneric data (18130) (18140).

The DIT will contain a VMEbus and Multibus anal yzer. The
bus analyzers can be installed in any of the VME or
Mul ti buses, and are used to nonitor and/or analyze the
| oadi ng and performance of the respective bus.
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The DTT will contain a Laser page printer in the processing

area for the printing of al phanuneric text (18130).

10.1. 1.1 Update Media

The g-track tape in the MARK [V-B DIT system shall read
sensor and static data from conputer conpatible nagnetic
t apes per | CD CWD- 3005. Format of the sensor calibration
data shall be per |CD QWD 3001 (ssM/1), | CD OWD 3002
(ssM/T), |CD-CWD-3003 (ssM/T-2), |CD CWD-3007 for AMSU and
| CD-OWD- 3006 for static data bases.

10.1.2 User Area

The Data Archive conputer in the User area shall have two
itens added to it in the DIT configuration. The itens are a
standard keyboard, and a video nonitor. These will allow
moni toring, nodification, and building of software releases
for the software in the data archive conputer.

10. 2 Software Devel opnment and Mai nt enance Support

The contractor shall supply support equipnent, and software
needed to maintain the software in the system this
equi pnrent shall be identical to that which is wused for
software  devel opnent (7450) . This  equi prment shal |
acconmodate growh of the MARK |V-B conputer system wi thout
nmodi fication (7560). This support shall include a conputer
system that is functionally equivalent, from the software
point of view, to the conputer in the MARK | V-B (7570).

10.3 M croprogram Devel opnent and Mi ntenance Support

The contractor will supply a list of the equipnent required
to support the maintenance and devel opnment of t he
m croprogranm ng contained within the system (7280). The

itens to be included on the list are:
A) A software editor (7240)

B) A conpiler and/or assenbler (7250)
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C Atranslator with size and execution optim zation (7260)
D) A downl oader (7270)

E) An enul ator (7290)

F) An execution tracer (7300)

G A nenory device programer (7310)

H) A m crocode simulator (7320)
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